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Twenty-four-inch Lathe. 


The accompanying illustration is of 24’ 
lathe built by P. Blaisdell & Co., Worcester, 
Mass. The lathe swings 26}” over the bed 
and 16%’ over the carriage. The cone is 17”, 
13 10” and 64” diameter, 4} face. The 
large gear or spindle is 1813” diameter, 2 
diametral pitch. Back gear is proportioned 
{5 to 1 and things are so arranged that in 
changing from open belt to gears the change 
{ speed is uniform. The front bearing is 
{! diameter, 7 long; back bearing 2%” 
diameter and 51g” long. Hole in spindle 13" 
diameter, if desired. The centers are made 
of the best crucible steel, size and taper of 
the Morse number 5 socket, and have a 
syuare section for removal by wrench. The 
spindle is of ham- 
mered cast cruci- 
ble steel, about 60 
points carbon. 

The feed 
driven by a_ rod 
with either belt or 
gears, and is so 
irranged 


« 
« 





is 


that 
rates of feed can 
be had from 84 to 


find has substantial foundation. This 
question of boiler capacity has, I find, great 
difficulties for many people who underrate 
the capacity for heat storage which 
dormant in a mass of water ready to spring 


no 


lies 


into action, either as a giver out or an 
absorber upon change of pressure. In one 


thousand pounds of water a change in the 
superincumbent steam pressure of 5 pounds 
per square inch implies a difference of 
temperature of something like 5 degrees, 
or 5,000 heat units in an ordinary boiler per 
1,000 pounds, and a large boiler may thus 
set free or absorb 150,000 heat units with a 
variation of 5 pounds pressure, or, roughly, 
enough to supply 150 pounds of steam from 
ordinary hot feed. Such a boiler serving 
say a 300 horse engine will ordinarily yield 





difficult to fire with satisfaction or 
It follows, therefore, that for all 
work consisting of merely momentary fluc- 


most 
economy. 


tuations of the work to be done, there is no 
reason whatever for allowing a greater ca- 
pacity of boiler than is necessary to deal 
with the 
hours of starting and stoppage, as though 
evenly distributed over that period. Water 
capacity is as essential for a boiler as is a 


the water evaporation between 


fly-wheel to an engine, and yet it is common 
to find electrical engineers, more especially 
who have to deal with large variations of 
load, arguing that they must have boilers of 
small water capacity, so that they may re- 
spond quickly to sudden demands. Now 
the fact is that no practical boiler can re- 
spond to such sudden calls for power as! 


capacity bears the smallest ratio to the grate 
surface. 
dampers, 


There is incessant hauling at the 
blowing and 
struggling to keep pressure up or down. 
Everything is too lively, too quick ; there is 


at safety valves, 


no steadiness, because there is no regulating 
With a uniformly steady load, these 
ill effects are less apparent, because of the 
of the the 


force. 


less severe nature variation in 
demand for steam. 

A boiler of the size above referred to will 
have perhaps 3800 cubic feet of steam space, 
and this will hold from 40 to 80 pounds 
weight of steam, according to pressure, which 
would supply two horse-power to four horse- 


power for an hour, or, as before figured, it 


would supply for one minute from 120 to 
240 horse power if it could all be used; but 
it cannot. We 
can only utilize 


steam capacity by 
allowing the press- 
ure to drop. <A 
drop of 5 pounds 
would give from 
3 to 34 pounds of 
im- 
mediate use, or ap 
proximately 
sixth of a 


steam for 


one- 


horse- 











the inch to 2 to 
he inch. The 
carriage has a 
bearing i wide 


and 382 
long. Taper at- 
tachment or com- 
are 


on Vs 


rest 
when 


pound 
furnished 
required. 
The 
furnished 
friction 
shaft center 
and full set of 
change gears to 
eut all threads 
from 2 to 12 and all even threads from 12 | 


99 


ws 


lathe is 

with 
counter- 
rest 


to 

The bearings and all sliding surfaces are 
scraped to fit. Weight with 12-foot bed is 
5,400 pounds, 
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Boiler Capacity. 


By W. H. Boornu. 





Some few years ago, when engaged on 
electric traction work, I had to 
notice how very slight appeared the hold of 
certain of the electricians upon the facts 
wearing on the power required to do their 
work, and was surprised to see when in 
committee how an artful witness in opposi 
ion had the cheek—for it was nothing else— 
) try to make out that where a momentary 

»wer of say 1,000 horse would be required 
» be developed, it would be necessary to 
provide boilers of 1,000 horse-power capac- 
ty, although the mean daily rate of work | 
would not exceed say 500 horse-power. The | 
fact that this witness either knew no better, 
rr thought his opponents knew no better, 
was somewhat of a revelation to me, and con- 
siderably diminished the estimation in which 
| had held that witness up to his willful or 
gnorant misrepresentation; not but what I 


occasion 





hink it a good thing for every young en-| 


ineer to be early cured of all reverence for|itself, and those boilers which least have 


eputed greatness, which he may some day|this power are the worst to prime, and the 





bs died 


—— 





6,000 pounds of steam per hour, we may as- 
sume, or 100 pounds per minute. The heat ca- 
pacity of the water under a range of only one 
pound of pressure will therefore be suffi- | 
cient to give 3, of 300 horse power for one 
In other words, an addition of 90 
horse-power to the load upon the 


minute. 
engine 
could be coped with by the boiler on a drop 
of one pound pressure for each minute dur- 
ing which the excess of load continued, and, 
per contra, a drop in the power of the en- 
gine would be taken up—stored in the water 
of the boiler—under similar small rise of 
pressure. 

If we could imagine a boiler of such small 
water capacity that each stroke of the en- 
gine corresponded with a stroke of the feed 
pump, and the water thus supplied was at 
once evaporated, there being no other water 
in the boiler, we should have a condition of 
things where the furnace would require to 
be big enough to give always the maximum 
power, and,when smaller powers were called 
for, the heat of the furnace in excess would 
go to waste, for we could not make sudden 
demands upon furnace to blow hot 
cold instantaneously. We can do this, how- 
ever, with the boiler, and it will instantly 
respond and yield more or less steam at call, 


a or 


and waste none at the safety valve, for it 
contains great powers of equalization within 
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R-INCH LATHE. 


are made in traction work before the demand 
has ceased, and therefore can do nothing sav- 
ing and except from its water-stored heat, and 
that it is fallacious to reduce water capacity 
with any such idea, for what is really needed 
is more water capacity. 

When steam of higher pressure is used 
the drop of a pound in pressure corresponds 
with less than a degree of temperature, and 
therefore the capacity of equalization is less 
for similar variations in pressure, thougb 
perhaps not for similar percentage of varia- 
tion, for with steam at 200 pounds, a drop 
of 10 pounds is of no greater significance 
than a drop of 5 pounds in the case of steam 
at 100 pounds. Sudden demands for power 
or sudden reductions are thus easily pro- 
vided for bya good boiler, and it is not 
difficult to perceive the importance: of pro- 
It follows, as 
a matter of course, that where an endeavor 
is made to provide large heating surface 
and small capacity, there is great probability 
of serious pressure fluctuation, and it equally 
follows that the smaller the 
capacity, the more nearly must the heating 
surface approach that necessary to give the 


portioning boilers to do this. 


maximum duty, as though such maximum | 
. . | 
continued all day, and when not at maxi- 


mum duty steam will be made in excess, 
and therefore wasted. 


I have found firemen work the hardest, 


crumble loudest and look dirtiest where the 


heat storage | 


In all my experience | 


power per hour, 
which is equal to 
10 horse-power for 
minute. It is 
evident, therefore, 
that in the boiler 
to which my fig- 
ures refer, a drop 


of 5 pounds in 

pressure will lib- 

erate much more 

,. power from = the 
water than from 

alae the steam, and 
that large steam 


capacity has been 
It has, in fact, received the credit 
properly due to large capacity for water 
which usually accompanies large steam ca- 
pacity. Anyhow, the water is the more 
important of the two, and this leads us to 
recognize the importance of a good circula- 
tion in a boiler, or otherwise there may be a 
bulk of comparatively cold water in places 
which, when disturbed, will produce a rapid 
and serious reduction of pressure. 
The whole of the water in the boiler should 
be at one temperature as nearly as possible, 


over-rated. 


so as to be in a position to act promptly as 
an equalizer of duty, Steam domes, held 
by some as so useful in adding to steam ca- 
pacity, have very little value in that respect, 
and are not now much appreciated as an aid 
to steam dryness, They are now hardly 
ever added to stationary boilers in English 
practice, and better results are got from 
anti-priming pipes, in which the length is 
considerable, and the area of the perfora- 





| tions not above 25 per cent. in excess of the 
steam outlet that steam is drawn 
from over a considerable area without that 
rush to any one spot which occurs with the 
dome or other direct outlets. 

Arguments of all kinds may be used in 
favor of quick-steaming boilers, but the suc- 


area, SO 


cess of large cylindrical boilers in both this 
the details 
and general arrangements are so different, 


country and America, though 


| point strongly to the capacity for water as 
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the reason of their success, and I have ob- 
served lately a tendency in other types of 
boilers to come into line on the water ques- 
tion by increasing some dimension or adding 
some detail which secures this prime factor 
of success. 

All arguments against water are equally 
weighty against fly-wheels. One very power- 
ful argument is that when a boiler of large 
water capacity bursts, it is more destructive 
than one of small capacity. This to me isa 
strong argument in favor of the capacious 
boiler, and it is just as true of heavy fly- 
wheels, which are liable to burst, as did that 
at Amoskeag Mills, and for the sarfle reason 
that boilers burst—bad material or design. 
With a boiler the question of safety is sim- 
plicity itself, and involves the use of good 
material in sufficient quantity, put into the 
proper place, and suitable attendance to 
look after well-designed fittings at a suitable 
remuneration. 

——_-4>e——__—__ 

The failure of the switchmen’s strike at 
Buffalo should teach railroad men that they 
can no longer hope to win in a strike against 





a railroad corporation. There may be other 
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Front View 
Fig. 14. 


Section A-A 


two, three, four, or even six. From three to 
four are generally used. There is an advan- 
tage in having three or four prints, because 
then two or three spaces can be rammed at 
once without lifting and slewing the block, 
whereas with two prints only a single space 
can be rammed at each setting. But if more 
than two prints are made use of, great care 
must be taken to pitch them all alike. 

Before the block is set, a bed is struck in 
the foundry floor or in a flask, by means of a 
striking board A, Fig 16. The board is at- 
tached to a special strap B, belonging to the 
machine. The distance } from the center to 
the shoulder being constant, the pattern 
maker squares the board A off to the radius 
of the wheel, minus that distance }. The 
strap slides upon a turned pillar C, and is 
set at any required height by means of the 
collar D with set-screw. The edge a of the 
board strikes a level bed, and the edge ¢ a 
sloping wall of sand, which is afterwards to 
be filled up when ramming the print spaces; 
the shaded part d represents the print section, 
and the depth e equals the depth } of the 
block in Fig. 1; g is a spirit level used for 
checking the horizontal accuracy of the 





the last print impression. H, H, H are the 
outer spaces of sand. The space J is now 
waiting to be filled in and rammed similarly 
as in Fig. 15. These operations are continued 
until the wheel rim is completed. 

The interior portions of machine-molded 
wheels are always formed with cores—usually 
made in dried sand. In my first paper I il- 
lustrated a pattern wheel made with + arms. 
In machine-made molds it is usual—because 
more convenient—to make arms of H sec- 
tion. I illustrate both of these methods in 
these figures. Fig. 18 shows on the right 
band a half vertical section through a cored- 
up mold, formed with cores for arms of H 
section; and on the left hand a half vertical 
section, formed with cores for + arms. Fig. 
19 illustrates a cored-up mold in plan for H 
arms; Fig. 20 one for + arms; Fig. 21 shows 
the core box for H arms; Fig. 22 that for 
cross-arms. I need not enter into very much 
descriptive detail, as the illustrations are, to 
a large extent, self-explanatory. 

Comparing the figures, it is seen that the 
arms of H section, Fig. 18, are plain, a a on 
top and bottom. Such being the case, a 
level bottom bed and level cope only are re- 





ee 
middle of an H arm core, showing the in- 
closed grid and cinders. The eyes of the 
grids are seen in Figs. 18 and 19. 

In the core boxes in Figs. 21 and 29 the 
dotted lines a a@ represent center lines cor. 
responding with the sixth part of the whee. 
bb are the inner faces of the vertica] arnek: 
so that the distance from a to b represents 
just one-half the thickness of the verticag} 
ribs; and the distance C from the center 
lines to the inner edges of the flat arms is 
equal to just half the width of those fiat 
arms. The edge d of the sweeped piece cor. 
responds with the inner face of the whee} 
rim. This is screwed to the radial sides of 
the core box during ramming, and is yp. 
screwed before the core can be removed. 
The arms also are taken out from the core in 
separate pieces, 

——_-->e—__—_ 
The Angle of Countersunk Head Ma- 
chine Serews. 





It will be remembered that in our issue of 
July 28 we had something to say about a 
standard angle for the heads of countersunk 
machine screws, and published letters from 



































































means—there undoubtedly are other means 
—to compass honest ends ; these means rail- 
road men will be wise if they discover, 
abandoning the strike as impracticable. 
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Cogging Wheels—III. 








By JosepH HoRNER. 





I will now take the case of mortise wheels 
made by molding machine. The pattern 
work for this is of a special character, and 
work in which I have been in constant touch 
since the introduction of the wheel machines. 
The spur wheels will form the subject of 
the present paper, the bevels of the next. 
Figs. 14 and 15 illustrate a segmental block 
for a spur mortise. The block B is of the 
same depth b asthe wheel rim, and the radius 
¢, of its face, is the same as that of the wheel. 
But the width disa matter of no moment, 
because the whole of the interior of the 
wheel is formed with cores. Prints C are 
fastened upon the block, and, except in the 
number required, they differ in no respect 
from those put upon a complete pattern. 
The number put upon the tlock is, within 


Fig. 21. 
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board, for which purpose the top and bottom 
edges of the board are made parallel. The 
striking edges are chamfered in the usual 
manner, 

When the bed has been struck, the block 
B, in Figs. 14 and 15, set to correct radius by 


cumference to the central pillar of the ma- 
chine, is lowered by the carrier D upon the 
bed which has been struck with the edge a 
of the board in Fig. 8; the spaces between 
the prints OC O O Cand their front edges are 
then rammed with sand out to the sloping 
wall struck with the edge ( of the board. A 
block Fis held at the extreme left to prevent 
the sand from tumbling down there. Three 
or four nails are rammed in, and vents car- 
ried out diagonally. Then the block has to 
be lifted, to prevent the sand from being 
pulled up. A “finger bit,” or ‘‘ hold-down 
piece” H, in Fig. 15, of about }” thickness, 
cut to fit just within the print, is held down 
upon the sand while the block is being lifted. 

The block is now slewed round into the 
next position, and lowered for re-ramming. 
Fig. 17 shows it in this position. G, G, G 


are the three print impressions just made, 





moderate limits, arbitrary. There may be 


and the last print on the block fits down into 





means of astrip #, reaching from the cir-: 














Fig. 2 
WHEELS, 


quired. But the arms of + section are 
dished, dd at top and bottom, and therefore 
the bed and cope must be dished correspond. 
ingly, and the core box also dished; or else 
the cores must be made to abut over the 
edges of the arms, as shown in Fig. 20, and 
be made, therefore, of somewhat greater 
depth than the arms; and a recessed bed ¢ 
and recessed cope d, Fig. 18, must be also 
struck to match the cores. One of these 
things must be done, unless, indeed, the ribs 
are carried along straight and level with the 
rim of the wheel. I mention these alterna- 
tives because they frequently occur in prac- 
tice. There is an advantage in having cores 
that do not abut over the edges of ribs. If 
they abut, as in Fig. 20, they cannot be ad- 
justed to compensate for the least inaccu- 
racy. But if made, as in Fig. 19, with open 
spaces, corresponding with the arm thick- 
ness, they will admit of a little adjustment 
inwards or outwards, to compensate for 
slight inaccuracies in pattern work or in core 
making. 

The sections in Fig. 18 show one arm core 
and one mortise core in place. The section 
to the left is taken across the joint face of a 





+ arm core; that to the right through the 








Fig. 16. 





a few of the most prominent producers of 
such screws, these letters showing that there 


was no standard angle. We have since 
then received a letter on this subject from 
the Brown & Sharpe Manufacturing Com- 
pany, in which they say: 

‘Inclosed herewith we hand you a small 
blue-print showing the angle of the head of 
our countersunk head machine screws. This 
blue-print represents exactly the drawing 
made in 1856, when this angle, 76 degrees, 
was adopted by Mr. Jos. R. Brown as our 
standard, after conference with some of the 
leading screw makers of that day. A gauge 
was made at that time by J. R. Brown & 
Sharpe, the name of the firm under which 
our business was then transacted, for the 
New England Screw Company, and we aré 
informed that this gauge is still in use” 
connection with some of the products of the 
company which succeeded to the business 
of the New England. We have found the 
angle satisfactory for our own work, and are 
inclined to think that it would be equally 
satisfactory for general use. This opinion 
is confirmed by that of the president of one 
of the largest screw manufacturing com 
panies in the country.” 





the . 


som 
doul 


metl 
of m 
trade 
sere’ 
nish 


consi 
been 
seem 
and, 
at le: 
those 


We 
engin 
built 
Ohio, 
follov 
form, 
gears 
feed ¢ 
Places 
revers 

The 
ing 2’ 
the te 
The g 

Th 
and f 
has 9 
appro 

Th 
the V 
10’, 
ters § 
threac 
Dipe t 


Ref 
the Wwe 
it, Mr 
at 25 
Writes 
lation 


his fa; 
Place 





eF VT = -  ~- 








SePTEMBER 8, 1892 | 


AMERICAN 


MACHINIST 





3 





—— 





We have also had some conversation on| most awkward and badly proportioned en- 


this subject with a tool maker who was in a 

ition to know something of the history 
of the development of screw making in this 
country, and have made inquiries in other 
directions, from which we learn that the 
several companies which were absorbed by 
the American Screw Company had each its 
own standard for the angle of the head, 
gome of these being intended origivally, no 
doubt, to agree with others, but varying on 
account of the comparatively imperfect 
methods of reproducing measurements, and 
of maintaining standards then in use. The 
trade built up by these companies. demanded 
gerews exactly like those previously fur- 
nished, and it was therefore difficult, if not 








impossible, to change in any particular, even 
though a change might be best for all con- 
cerned eventually—a difficulty, too, which, 
of course, has increased with the growth of 
the business. 

The letter of the A. S. Co, published 
in our issue named above, indicated that 
there were a number of different angles used 
by the company, because it speaks of a 
“list” of such angles. 

Itisto be regretted that there is no uni- 
formity in this matter, and we do not know 
that anything can be done to secure it, un- 
less manufacturers can agree upon some- 
thing, which seems unlikely. It occurs to 
us, however, that for machine shops a 
standard might be established, and as the 
angles given by the engraving above are 
those of a gauge which was adopted after 
considerably study of the matter, and has 
been and is still extensively used, it would 
seem to be a good plan to conform to them, 
and, so far as possible in machine shops 
at least, make all such screws, and order 
those purchased to conform to it. 

—_——_-q>e____—— 
Fourteen-inch Engine Lathe. 





We present herewith an illustration of an 

engine lathe of 14° swing and six-foot bed, 
built by Dietz, Gang & Co., of Cincinnati, 
Ohio. The engraving shows that the lathe 
follows substantially the modern standard 
form, but dispenses with tumbler and feed 
gears within the head, the gears and upper 
feed cone, usually carried on the stud, being 
placed directly on the spindle, and the feed 
reversed in the apron. 
_ The spindle is of steel with a main bear- 
ing 2x32", and has a #” hole through it, 
the taper of the center being No. 3 Morse. 
The spindle boxes are of phospbor bronze. 

The carriage is furnished with plain, rise 
and fall, or, compound rest, as desired, and 
has automatic cross-feed. Foot-stock is of 
approved form, with eccentric clamp. 

Though called a 14’ latbe, it swings over 
the Vs 154”, and over the compound rest 
10’. With 6-foot bed it takes between cen- 
lets 88”. Gears are furnished for cutting 
threads from 4 to 40 per inch, including 114 
pipe thread, Weight, 1,400 pounds. 

Pe nee ee See 

Referring to our recent remarks anent 
A porkman’s holiday, and the expense of 
< ae John M. Parsons, a machinis‘ living 
a King street, London, Ont., Canada, 
ne that that place is the ideal one for a 

"onal holiday making for a mechanic and 

family. He offers to furnish to those de” 


€ it, full information regardi 
, garding the 
Place and its advanta ges. 


————-—_—_ 
Railroading in Costa Rica. 





laggy man writing from Costa Rica 
* There is a main line here 117 miles 
is branch 20 miles long, all narrow 
eihaliot he railroad is owned by English 
tock in th and operated by English rolling 
© most miserable condition that 
Magined. They have twelve or 
English locomotives that are the 








gines I have ever seen. About half the 
weight of some of them is on the forward 
truck, and they all have stationary grates 
set lengthwise of the fire box, the same as in 
our old wood-burning locomotives, They 
go puffing up the mountain for two or three 
miles with a big Jamaica negro poking at 
the furnace every few minutes, Then they 
stall for want of steam and start the blower 





a single revolution, may have more than one 
period of maximum or minimum velocity, 
and the calculations for variations of velocity 
must be made for these periods. As the 
action of such an engine is generally sym- 
metrical for each of the forward and back- 
ward strokes of the piston, that is to say, 
whatever fluctuations of velocity occur dur- 
ing the forward stroke also occur on the 
backward stroke and at the same points of 
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and injector. They never put water in the 
boiler when the engine is working. Some- 
times this stop consumes half an hour, They 
have to stop about every fifteen or twenty 
miles to clean the fire, and this is done by 
pulling up some of the grate bars and knock- 
ing the dirt through. 

No running is done with freight trains 
after night. There are only three stations 
on the main line between Limon and San 
José. Itisa miserable country for a white 
man to live in, and I advise all your readers 
to keep away from it.—Locomotive Hngi- 
neering. 

—e 

A correspondent puts the matter in this 
way: 

No brains had he got, nor tools, nor what 
not, and he: looked confoundedly worried as 
he bolted away after spoiling his job, and 
out of the shop door he hurried. ; 

——— $e 


A Study of Fly-wheels—II. 





By LEICESTER ALLEN. 





The mean velocity, calculated for any 
point in the line of mean velocity for the 
mass of the rim, is taken as the basis of the 
percentage of variation of velocity, because, 
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FLY-WHEELS. 


the stroke, the calculation for either of these 
strokes suffices for the other. 

Let us first consider a case in which a 
steam engine working expansively operates 
against a uniform resistance, including useful 
work and frictional work, applied to the crank- 
pin in the same way as the driving power is 
applied, under the supposition that the friction 
of the engine itself under load is ten per cent. 
of itsindicated power. In this case there will 
be a maximum and minimum velocity of the 
fly-wheel during each piston stroke or during 
each semi-revolution, and the points of the 
stroke at which these events occur can be 
determined. 

An example of this case would be a water 
pump working against a constant head and 
driven by a crank and pitman of the same 
length as those of the steam engine, the cranks 
being set together or opposite to each other. 

Knowing the constant resistance, which, 
as stated above, includes the frictional resist- 
ances both of the useful work done and of 
the motive power, we can proceed by the fol- 
lowing method, not only to find the weight 
oi the rim that shall permit only a given per- 
centage of variation of velocity, but also to 
determine the exact points of the stroke at 
which the fly-wheel will have a maximum 





and minimum velocity; in short, we can make 


os 
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when the number of turns the fly-wbeel 
makes per minute, or is required to make 
per minute, is known, and the diameter, 
measured on the line of mean velocity for 
the mass of the rim, is also known, this 
mean velocity can be very readily determ- 
ined. In some cases, as that of a reciproca- 
ting steam engine working expansively and 
performing work either against a constant 
or a variable resistance, a fly-wheel, during 


acomplete analysis of the action of a fly- 
wheel under any set of conditions. 

The method, so far as I know, has never, 
in all its features, yet appeared in print; but 
I have used it successfully for extremely 
complicated sets of conditions ; for example, 
when three engines, cutting off early in the 
stroke, applied their power at different angles 
toa shaft that by a fourth crank drove an 





air compressor. 








The method has the advantage that it in- 
volves only ordinary arithmetical computa- 
tion, and entirely dispenses with trigono- 
metrical and algebraic formule. One must, 
however, be able to construct to scale a dia- 
gram of pressures and volumes of steam in- 
ducted at any given initial pressure, and cut 
off at any point of the stroke. 

To do this accurately will require famil- 
iarity with the use of logarithms. Or it may 
be that an indicator diagram taken from a 
steam cylinder of the same dimensions work- 
ing under the same conditions of pressure 
and cut-off can be made available. 

Having found the uniform resistance of 
the useful work to be performed, whatever it 
may be (let us assume it to be 4,320 pounds), 
and from the nature of the work having de- 
termined the percentage of friction involved 
in its performance (which we will assume to 
be twelve per cent.), let us investigate the 
case of a fly-wheel attached to an engine 
having a stroke of thirty inches, making or 
designed to make one hundred revolutions 
per minute, taking steam at eighty pounds 
gauge pressure, and cutting off at one-fifth 
stroke. 

Adding to the resistance of the useful 
work twelve per cent. for frictional resistance 
we get 4,320 + 518.4 = 4 888.4 pounds. Our 
steam engine must, therefore, overcome this 
resistance plus the friction of the engine 
under load. As the engine friction has been 
assumed in this case asten per cent., it follows 
that 4,838.4 pounds is ninety per cent. of the 
total resistance, or of the total mean effective 
piston pressure which the engine will be re- 
quired to exert. Hence 


4,888.4 x= = 5,376 pounds, 


which must be the total mean effective press- 
ure on the piston. From this we can calcu- 
late the diameter of the piston and the work 
in foot-pounds. 

Having drawn a diagram, abce/f, Fig. 1, 
representing the volumes and pressures of 
steam inducted at eighty pounds pressure, 
and cut-off at one-fifth stroke in a well-insu- 
lated cylinder, we find the mean effective 
pressure to be 274 pounds ; the scale for the 
stroke line c# being 4’ = 1’, and the scale 
for the pressure line a7 being 1’ = 50 pounds. 
The work performed by each square inch of 
piston area at each stroke will be 27.5 x 2.5 
= 68.75 foot-pounds, 

The total uniform resistance being 5,376 
pounds, the work to be done by each stroke 
will be this resistance multiplied by the 
length of stroke in feet, or 5,876 x 25= 18,- 
440 foot-pounds. 

Finally, the total 
work performed by 
the piston, divided by 
the work performed 
by each square inch 
of piston area, will 
give us the piston 
area. Itis 


18.440 _ 195.59 sq. 


68.75 

inches. The diam- 
eter corresponding to 
this is 15.78 inches. 

As a diameter of 
15% inches gives only 
a very slightly less 
area, and one of 154 
inches gives an area 
of 197.9 inches, one 
of these diameters 
would probably be 
adopted by engineers 
as the most conven- 
ient. The slight 
power thus gained for 
the engine, or lost, 
will not materially 
affect our calculation 
for the weight of fly-wheel for which we 
have now acquired the data. 

We assume one per cent. of the mean ve- 
locity as the limit of variation that can be 
permitted, and ten feet measured on the line 
of mean velocity in the rim as the largest 
diameter that is practicable in our case. 

By making the radial dimension of the 
rim as small as practicable, that is to say by 
making the rim thin in proportion to its 
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width, we can increase the diameter of the 
line of mean velocity of the mass without 
correspondingly increasing the total diameter 
of the wheel. 

The diameter of our wheel being ten feet on 
the line of mean velocity of the mass of the 
rim, the circumference corresponding to this 
diameter will be-31.416 feet. As the wheel is 
to make one hundred turns per minute, the 
mean velocity of any point in this circumfer- 
ence will be 

100 x 81.416 _ 59.36 fet. 


We have limited the variation to one per 
cent. of this velocity, or 0.5236 foot; and as 
this variation comprises an acceleration above 
the mean velocity and an equal retardation 
below it, we have 52.36 + 0.2618 = 52.622 
as the maximum velocity, expressed as ac- 
curately as is possible with three places of 
decimals, and 52.098 asthe minimum velocity. 

Now increase of velocity will take place at 
all parts of the stroke in which the total 
steam pressure exceeds the uniform total re- 
sistance, and decrease of velocity will oc- 
cur in all parts of the stroke wherein the total 
resistance exceeds the total steam pressure. 

In the diagram it is shown that the total 
steam pressure exceeds the total resistance 
during the part? g of the stroke and to a 
point a little beyond ¢ of the expansion line, 
or through 12} inches of the stroke. During 
the remainder of the stroke the total resist- 
ance exceeds the total steam pressure, and 
the shaded part of the diagram indicates the 
excess of the resistance against one square 
inch of the piston, over the steam pressure 
upon a square inch. If, then, we find the mnean 
pressure indicated by the shaded part of the 
diagram cd e, and multiply this pressure by 
the area of the piston = 195.59 square inches, 
then multiply the product so found by 17} 
inches, the part of the stroke through which 
retardation occurs, and lastly, divide the re- 
sulting product by 12, we shall have the work 
of the retardation in foot-pounds. 

The mean pressure in this shaded part as 
computed from the average length of ordi- 
nates, in the usual manner of working up 
steam indicator diagrams, is 18 pounds. This 
multiplied by 195.386 gives 3,520.6 pounds. 
And BERS KLEE 17.75 _ 5,207.5 foot-pounds. 

We can now apply our rule given near the 
end of the previous article. 

5,207.5 x .64 

(52.622)® — (52.098)? 
of rim that will fulfill the required condi- 
tions, Performing the indicated operations 
we get 6,071 pounds, which weight, at the 
given speed, will limit the variation of veloc- 
ity to the specified percentage of the mean 
velocity. 

The case wherein both the driving power 
and resistance vary, the resistance increasing 
while the power decreases, remains to be 
considered. . 

Rules and formule for constructing dia- 
grams representing pressures and the corre- 
sponding volumes of steam when expanding 
are given in treatises on thermo-dynamics, 
The diagram a} ¢ ¢ f, in the figure, however, 
has been reproduced from a tracing of an in- 
dicator diagram taken from an engine work- 
ing under the conditions above specified. 
The expansion line from ¢ to ¢ appears to be 
higher than it should be for adiabatic ex- 
pansion as determined by the theoretical 
formula. For computing the weight of fly- 
wheels the formula would be more accurate, 
as, Owing to various well-known causes, radi- 
ation from the walls of steam cylinders, 
valve leakage, piston leakage, etc., the ex- 
pansion line of an indicator diagram may be 
sometimes misleading. 
Te 

Railway and telegraph service should be 
made subject to army discipline.—Hvening 
Post. 

It hardly seems necessary to say a word in 
comment upon the above. What would ap- 
ply to ‘‘railway and telegraph service” 
would equally well apply to domestic sery- 
ice, the shoveling of gravel and the like. 
All these, as things are done, come under 
the genera] head of work and wages. It is 
rather funny, after all, to contemplate where 


= weight 








Sight Feeds for Oil Cups. 





We illustrate herewith a sight feed for oil 
cups, which is so arranged that it can be at- 
tached to the bearings of machinery it is de- 
sired to lubricate. It is arranged with an 
external thread at the bottom and an internal 
thread at the top, the former screwing in the 
bearing cap, and the oil cup screwing into the 
top. They are mate in all sizes, and by their 
use any old-style oil cup is changed intoa first- 


class sight-feed cup, the amount of oil fed 
being adjusted by the valves shown in the 
cup, and can be instantly shut off entirely 
when the machine is stopped. The oil is fed 
in drops, and thereby avoids any danger of 
the bearings running dry or of feeding more 
oil than is necessary, thereby wasting it, as 
the engineer or attendant can see at a glance 
whether or not the oil is being fed properly by 
looking in the glass. Being made in the 
form of an attachment, engineers having the 
large old-style oil cups do not have to throw 








Fig. 1. 


them away, but by using this attachment 
can convert them into very efficient sight-feed 
cups. They are made of brass and finished 
in the best manner, by the Ashley Engineer- 
ing Co., No. 136 Liberty st., New York City. 
——__.4>e—____. 
A New Surface Gauge. 





The accompanying illustration is of a sur- 
face gauge, which, as will be seen, possesses 
some novel features. The stem is graduated, 


these graduations being read by the thin lower 





the whole thing would end. 


edge of the sliding head which carries the 

















A New SurFace GAvuas. 





stud upon which the scriber or needle is fixed. 
This sliding head is in two principal parts, 
the lower portion carrying the needle being 
a neat sliding fit upon the stem, prevented 
from turning thereon by the spring pin shown 
in the sectional view, which engages with a 
V groove formed in the stem. The upper 
portion of the head is also prevented from 
turning upon the stem by similar means, its 
upper end being split and made conical, as 
shown, so that it is clamped to the stem by the 





Sicut Freeps ror Orn Cups. 


knurled nut shown at the top of the head. 

To the lower part of this portion of the 
head is threaded the adjusting nut, the lower 
part of which is enlarged to fit tightly over 
a ring of steel which is sprung into a groove 
turned in the lower portion of the head. 
Thus a very nice and neat adjustment is 
secured for the needle. 

The scriber shown in Fig. 1 has a tubular 
shank, which fits snugly over the stud in the 
sliding head, and its marking point is just one 
inch from the center line of this stud. As the 








Fig. 2. 


initial graduation on the stem is 1” from the 
bottom surface of the gauge, the scribing point 
comes even with this surface when set to 
zero and in the position shown, while it is 
just 2” higher when turned upon the stud to 
the position shown by the dotted lines; suita- 
ble marks indicating when the proper posi- 
tions are secured. The lower edge of the 
scriber being straight and parallel to the 
center line of the stud, which is at right 
angles to the stem, the end can be ground off 
at the angle shown, to sharpen it as it be- 
comes dull, without altering its height. 


———= 
Fig. 2 shows the gauge with the ording 
form of needle on it, for which the stud is, of 
course, readily adapted, by fitting a screw 
into the thread at the outer end and proyiq. 
ing suitable clamping collars and washers, 
The gauge has been recently patented by 
Mr. Alfons Mauser, 54 Buckingham street, 
Hartford, Conn. 
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Rhode Island Inventors. 





During the past hundred years the invent. 
ors of Rhode Island have contributed large. 
ly to the present perfection of the machip. 
ery used in modern shops and mills, Some 
of them have more than a State or a national 
reputation, and the value of their inventions 
has been recognized wherever power has 
been applied to machinery, both at home and 
abroad. The inventor of the slide lathe, 
Daniel Wilkinson, was a Rhode Island man, 
who, having made nothing out of his upj- 
versally-used device, was paid $10,000 by 
Congress a few years before his death be. 
cause the government had adopted the mech. 
anism for its shops. The inventor of the 
braiding machine was a native of this State, 
and, like Wilkinson, be lived to see others 
accumulate fortunes by manufacturing the 
machine of his invention. The builder of 
the first successful power loom introduced 
into Rhode Island mills was paid $1,500 for 
the machine that was invaluable to cotton 
manufacturers, and enabled them to increase 
production to an incalculable extent. There 
are others whose names are not familiar to 
the public, although their inventions, with. 
out material alterations, have been universal- 
ly employed upward of seventy years. One 
of these is Aza Arnold, a pioneer manufac- 
turer of Rhode Island and an inventor whose 
name was perhaps more prominent than that 
of any other man interested in cotton-mills 
fifty years ago. 

Aza Arnold was the son of Benjamin Ar- 
nold, one of the Providence County family of 
that name, and Isabella, daughter of Paul 
Greene, of Potowomut Neck. He was born 
at Pawtucket in 1789, and learned the car- 
penter’s trade with John Smith, of Wickford, 
but afterward was a machinist, and in 1812 
operated the Butterfly Factory in company 
with George Smith, who was his uncle by 
marriage. Their business was making wool- 
en blankets. At this time he invented the 
‘‘endless roving” for carding machines. 
Previous to this all roving was made by the 
carding machine in short rolls, which had to 
be pieced together in spinning. Fifty or 
sixty years agothere were scattered over the 
country, wherever there was a one-horse 
water-power, carding machines that worked 
up the farmers’ wool into these short rolls of 
roving, to be spun into yarn on the farmer's 
hand-spinning machine. At this date, 1812, 
owing to the war with England, it was im- 
possible to import files, and he invented 4 
machine for cutting them, upon which files 
were made for their own use and for sale; 
but it was dropped at the close of the war, 
when it became possible to import them 
again. In 1818 he invented the “compound 
motion,” or, as he called it, the “differential 
motion” mechanism for compounding tw? 
different motions or rates of speed to produce 
a third rate that should be the constant dif 
ferential of the two, however much they 
might change or differ. 

This was, as Zerah Colburn, the great 
arithmetician, expressed it, solving by mech- 
anism an arithmetical problem that could not 
be solved by figures because of their runping 
into series of circulating decimals. This m& 
tion he applied to the speeder, a machine 
used to prepare cotton roving for spinning, 
and patented it in 1823. Its value was quick- 
ly appreciated, as it enabled the manufactur 
er to turn off three skeins where he formerly 
had two, and the quality of the products ast 
improved almost in the same ratio. It was 
testified in court by prominent msnuiere 
ers that it was worth to them $5 per spindle 


per annum, It was quickly adopted, 
some Rhode Island manufacturers 

royalty, but the Lowell an 
companies refused, and suits 
against them. After years of 
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previously known there, the cases came to 
trial. The objection of the opposition was 
that a negative expression in one part of the 
specification was not repeated in another 
part, and Judge Story said to the counsel for 
the defense: ‘‘If that is your only objection, 
Mr. Arnold can surrender his patent and have 
tbat corrected, and come back here in two 
weeks ready to go on with the trial.” 

Accordingly he surrendered his patent, but 
instead of receiving it back in two weeks it 
was held in the Patent Office for months, and 
jn the meantime the whole code of patent 
laws, known as the code of 1793, was re- 
pealed, and the new code of 1836 was passed, 
s9 that when his patent was returned it was 
under the new law; and having no patent 
under the old law, he was cut off from en- 
tering suits for infringements under that 
law. He did not know the cause of this fatal 
detention of his patent in the office until the 
Jatter part of his life. When he was a solicit- 
or of patents in Washington he found in the 
archives of the Patent Office a letter from the 
leading counsel for the defense in his case to 
the Commissioner of Patents, saying, ‘‘Hold 
on to that patent till you hear from me,” 
referring to his surrendered patent. This, 
which he had never suspected, fully ex- 
plained to him how he had been defeated in 
his suit by the chicanery of the lawyers. 

Benjamin Arnold, of East Greenwich, one 
of the sons of Mr. Aza Arnold, is one of the 

best known of living Rhode Island inventors. 
He was born in Pawtucket in 1822, and was 
educated at the private school of Joseph 
Henley—who will be remembered by some 
of the old residents of the Blackstone Valley 
—and at the Friends’ School in Providence 
and the Friends’ Select School of Philadel- 
phia. An inclination for mechanics was de- 
veloped in early life, and when twelve years 
old he made his first and last attempt to con- 
struct a perpetual motion machine. 

Among his many inventions is a new sys- 
tem of gearing—which is in extensive use in 
many different forms—for gaining power at 
the expense of speed. This consists of an 
external gear wheel having a greater internal 
gear wheel having a greater number of teeth, 
theinner wheel being placed on an eccen- 
tric on the shaft, so as to engage its teeth with 
those of the outer gear at one side, when the 
shaft and eccentric revolved, one of the gear 
Wheels being held fast and the motion taken 
from the other. The gain in power and re- 
duction in speed is in inverse ratio to the 
difference in the number of teeth in the two 
wheels. This was invented and patented in 
1849, and has been successfully applied to 
differential pulley blocks, mechanism for 
moving buildings, gearing, shafting, driving 
knives on mowing machines, and various 
other purposes. 

Among the machines invented by Mr. 
Amold are a loom for weaving cloth on a 
bias, machines for making twill drills and 
mending stockings, a mariner’s signal com- 
pass, a circular loom, and a machine for the 
manufacture of interlocked cordage. All of 
these were practical, but his most successful 
invention was a machine for making seines 
and nets for fishing. These. were built in a 
humber of ways, and the first patents were 
‘ld to a Baltimore firm in 1864. Since the 
&xpiration of the patents Mr. Arnold has 
built these machines for American and for- 
“g2 manufacturers, shipments having been 
made to Baltimore, Chicago, Richmond, Va., 
North Carolina, Glasgow, Scotland and Bar- 
‘lona, Spain. The ideas embodied in the 
uetting machine are entirely original with 
Mr, Arnold, and a single machine, with a 
girl to attend it, will produce more netting in 
‘day than can be turned out by forty hand- 

ters, — Providence Journal. 
———+-—___. 
Automatic Feed, Continuous Motion 
Ratchet Drill. 
' We illustrate herewith a ratchet drill hav- 
‘Wo ratchet wheels with pawls, one of 
Thile Operating to drive the drill direct, 
the other, by the opposite motion of 
sy ndle, drives the drill in the same di- 
P .. by means of the bevel gears arranged 
Wn, these being keyed to their re- 
ve ratchet wheels, and connected by 





the intermediate, which runs loose on a 
stud. There is also a smaller pawl and 
ratchet teeth above, by which the feed is 
affected, and this pawl is so arranged that 
any desired rate of feed can be obtained. 

By this arrangement the operation of the 
drill is practically continuous, and both 
hands can be used without the necessity for 
stopping to feed. It is manufactured in 
four sizes by J. F. McGrath, 187 School 
street, Taunton, Mass. 

——_.--g>o—__. 
Cam Movements—I. 





By A. D. PEnTz. 





There is no doubt that every movement 
needed by mechanical engineers can be sim- 
ply developed, and generally by a number of 
means. 

Until recently links were looked upon with 
much favor, and a great deal of time has 
been consumed in determining the paths 
described by intricate combinations of these 
tantalizing arms. Yet those who need pre- 
cise and involved movements generally are 
disappointed in their attempts to produce 
them by links. They usually have either to 
accept an approximation or take other 
means. 

A short time ago cams were a last resort. 
They were thought necessarily to be noisy 
at high speeds, many of them were known to 
be harsh in action, and they had a reputation 
for wearing badly. Designers avoided them, 
but when they did use them in an emergency 
they were generally disappointed in that 
they did much better than was expected of 
them. It was also noticed in motions of 
considerable eccentricity that links always 
disappointed the engineer who used them, 
especially where the speed was at all high. 
They soon show wear. They become noisy 
and uncertain when loose. They are not 
necessarily easy motions, and they are aston- 
ishingly difficult to adjust, so that hard ac- 
tion and “‘ sticks” may be eliminated and no 
looseness admitted. It is an impracticable 
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round. I wish further to say that in cams 
the friction is not a sliding one, except on 
the roller stud. 

In this article, only cams cut within cylin- 
ders will be considered. Those within the 
face ends first, and those within the convex 
sides finally. 

Fig. 1 shows the ordinary face cam # 
mounted on the shaft G, which has bearings 





RATCHET DRILL. 


in the stock F. The lever A operated by 
thecam through a roller D is pivoted at B. 
The motion derived from the cam His mul- 
tiplied in the lever A and delivered at the 
point C'to whatever mechanism it is designed 
to operate. Of course levers of other kinds 
could reduce this motion or deliver it exactly 
as the cam develops it. In this sketch the 
motion derived from the cam is multiplied by 
8 at the point C, because the arm B D is but 
one-third the entire length of the lever. 
Should the speed be high or the power to be 
delivered at C be considerable, this propor- 
tion will be bad; but if the contrary condi- 
tions are presented these proportions will be 
found to be satisfactory. 

Acam of this kind is used quite as fre- 
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Cam MOVEMENTS, 


mechanical feat to make a series of 8 or 
10 joints in half as many pieces, and have 
them all assemble exactly parallel to each 
other and run smoothly in each of 10,000 ma- 
chines, 

At present cams are deservedly coming into 
high favor, and data relating to them is inter- 
esting reading to engineers. The writer knows 
of thousands of cases where cams similar to 
those in the succeeding sketches are running 
without objectionable noise, and in which the 
surfaces of the rollers travel more than 1,000 
feet each minute. In some cases the move- 
ments are considered to be harsh, but they 
wear well, though made generally of gray 
cast-iron. I wish to say here that ordinarily 
it is not the cam that wears much, but the 
roller on its outside surface and on its stud, 
which is reduced in size and worn out of 





quently to move a slide as it is to oscillate a 
lever. Generally the cam that Operates one 
of these devices will operate the other, but if 
the motions are required to be precise they 
are laid out on diagrams having differing ar- 
rangements of web lines. A cam operating 
a slide or bar should be placed in relation to 
the roller on the slide so that the path of the 
roller should, if extended, pass exactly across 
the center of the cam. It is evident, there- 
fore, that a diagram upon which a cam is to 
be designed for moving such a slide, and 
which shall take it just so far in a prescribed 
number of degrees, must be composed of ra- 
dial web lines; such a diagram is shown in 
Fig. 2. It is laid out in radii 10 degrees 
apart. To design a cam on this diagram, 
which is to move a slide a certain distance 
and back each revolution, and exactly so far 








in each 10 degrees of revolution, all that is 
necessary to be done is first to draw two 
circles concentric to the diagram and to each 
other. Thesmaller circle to have a radius at 
least as great as the diameter of the roller to 
be used and the larger circle to have a radius 
greater than the smaller by the distance the 
slide is to be moved. Divide as much of one 
of the radial lines as is included between 
these two circles into eighteen 
equal parts, and through the 
intermediate points draw seven- 
teen circles very faintly. Then, 
beginning at the inner point on 
one radial line, draw a contin- 
uous curve through each suc- 
ceeding point of intersection 
outward, and on the next radial 
line, until the outer circum- 
ference is touched at the same 
point from both directions. 
This completes the central line 
for such cam. 

The diagram for a cam to 
oscillate a lever is made like 
that in Fig. 8. The radius of 
the circle A is equal to the 
distance from B, the fulcrum 
of the lever, to the center of 
the cam that operates it The 
radius of D must at least be as 
great as the throw of the proposed cam, 
plus two diameters of the roller to be used. 
The circumference A is divided into thirty- 
six equal parts, and with dividers set to the 
radius of A the web lines C Care drawn in 
with the division points on circle A as cen- 
ters, There is the same necessity for the 
roller in this cam oscillating toward the 
center, as in the cam which is to move a 
slide. Hence on this diagram some point 
on each one of the lines C indicates where 
the roller will be at that point of the revo- 
lution of the cam. The same rule given for 
a cam on the diagram in Fig. 2 is correct 
for the center line of a cam on this diagram 
if the cam is to move the lever equal degrees of 
oscillation for equal degrees of rotation. Cams 
of that character are, however, only suited to 
very moderate speeds, and therefore, except 
for indices and feed movements, they are but 
seldom employed. For high speeds every 
motion of a gam must be gently accelerated 
from one rest to a speed from which it can as 
gently be retarded to the next rest or reversal. 

Sometimes with a given throw in a cam it 
is desired to know how far such cam will os- 
cillate a given lever, or of what proportions 
the lever is required to be that shall be 
oscillated a given distance by a given cam, 
or with a given lever what the throw of the 
cam shall be. This can be found graphically 
by a diagram like Fig. 4. Draw the in- 
definite right angle A BC. Now, having a 
lever that is of the length A C from the 
fulcrum to the center of the cam roller, and 
which is of the length A Bfrom the fulerum 
to the delivery point, draw the diagonal B CO; 
thenif the throw of the cam be equal to 0 F 
the oscillation of the lever will be equal to 
the line ¥' G parallel to A B. Again, should 
A H be the throw of the cam and A J be the 
desired throw of the lever, then a line paral- 
lel to J H will determine the comparative 
lengths of the two arms of the lever. For 
instance, if it be desired that A ( shall be the 
length from the fulcrum to the center of the 
cam roller on the lever, then the distance A 
B will be the length from the fuicrum to the 
delivery point, for the lines J Hand B CO are 
parallel to each other. Furthermore, if A 0 
be the distance from the cam roller to the 
fulcrum, and if A B be the length of the 
lever from the fulcrum to the delivery point, 
then if BD be the desired oscillation of the 
lever, the perpendicular Z D will be the throw 
of the cam. Reduced to mathematics these 
dimensions are obtainable to any refinement 
desired. 

———__-- > —_—_—_ 

If a writer would only remember to dot 
his i’s and cross his t’s he would save readers 
of manuscript a good deal of perplexity. 
This is a matter that has often been referred 
to, but it will bear further reference. The 
writer of this item perhaps feels it more 
deeply from the fact that he sometimes sins 
in this respect. 
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LETTERS FROM PRACTICAL MEN. 





What is a Knot? 
Editor American Machinist : 

I notice a reference in your editorial page 
of the American Macurinist of this date 
to the subject of a difference between a knot 
and a nautical mile. I have not seen the dis- 
cussion in the Safety Valve, but desire to 
call your attention to the fact that a knot, 
correctly speaking, is not a measure of 
length at all, but is simply a rate of speed, 
and as such is not synonymous with either a 
nautical or a statute mile. 

It is incorrect, for instance, to refer to a 
vessel as traveling 350 knots a day, and the 
distance should be stated in miles, in which 
case nautical miles are always understood, 
and when a vessel is referred to as making so 
many knots it always means the given num- 
ber of knots an hour. The use of the word 
knot for nautical mile is one of those collo- 
quial expressions which may be permitted in 
conversation, but which is decidedly inaccu- 
rate, and not admissible in accurate writing. 

A knot is a rate of speed, and to use it to 
indicate a distance is as incorrect as it would 
be to refer to a horse-power as equal to 33,- 
000 foot-pounds without including the ele- 
ment of time. H. H. Super. 





Editor American Machinist : 

2,160 knots per hour. Rather swift? Well, 
ocean steamers are exceeding that every day. 
The above thought came when I was read- 
ing your remark to ‘‘the learned editor of 
the Safety Valve,” inthe AMERICAN MACHIN- 
ist for August 25th. 


A knot is properly +}, of a marine mile (or|’ 


50 72 feet. As the speed of a vessel is taken 
with a half-minute glass one can easily see 
why a speed of 18 knots is equivalent to a 
speed of 18 nautical miles per hour, which is 
the speed mentioned first (2,160 knots). 
Current usage makes a knot equivalent to 
a nautical mile, and it is well, because if we 
say mile one is at a loss whether a statute or 
nautical mile is meant. The knot simplifies 
matters, and we do not have to bother with 
explanatory prefixes when telling the speed 
of vessels, etc. M.S. H. 





Some Things. 
Editor American Machinist : 

Professor Sweet has been criticised for 
praise of foreign workmen and tools. While 
the professor's conclusions are generally 
well thought out, and in the main unassaila- 
ble, all who have the pleasure of his acquaint- 
ance know that he is extremely modest and 
lacks self-assertion either for himself or his 
country. ' 

The professor is a traveler, and has, no 
doubt, seen some wonderful things on the 
Continent—things hard to beat—especially 
when he does not tell us what these wonder- 
ful things were. 

We were dazed with a continental planim- 
eter a few years ago, when one of our 
young engineers pulled it in pieces and built 
a much better one out of the fragments. 

The American bicycle has just recently 
cleaned them out in England. 

On two occasions I saw engineering works 
in the British isles, and the machine tools and 
methods of doing work were far behind ours. 

The reaper and sewing machine were born 
and raised here, and all the best typewriters 
smell of our soil. 

Even in two-cent toys we 
Dutch.” 

Professor Sweet’s brother, who is ‘‘quite 
English, you know,” took occasion on one of 
his trips ’ome to get him a good pocket knife. 
He got it. He brought it back, and after 
bragging of itssuperior quality a few months, 
some one quietly pointed out the New Jer- 
sey stamp in small letters on the blade. 

We can make things good—when we get 
paid for it—and we can slaughter work at low 
prices equal to any other nation. 


‘“beat the 





Some one has been boasting lately on self- 
oiling journals. 

I knew a concern in Wisconsin that made 
engines, The first engine they made ran 400 
a minute 10 hours a day 9 months, with once 
oiling the main journals. 


As I write my table is shaken by an un- 
balanced pulley lately put on a line shaft 
which has been running five years and has 
not been oiled since it started. 

The trick lies in providing effectual means 
to make the oil leave the shaft at the ends 
of the bearings and go back in the reservoir. 





High speed on railroads is attracting great 
attention. It is said tbat the speed of the 
New York State express is so great that it 
practically brings the telegraph poles so 
closely together that the train runs in a solid 
shadow. Itis good for warm weather, but 
interferes somewhat with the view of the 
landscape. 

I think that we will not attain the highest 
speed until the road-bed is made plumb solid, 
the tops of the rails planed or milled off dead 
straight, and the wheels ground true in the 
grinding lathe, and the engine made double 
compound, the reciprocating parts made to 
balance, and the counterweight taken out of 
the drivers, 





Speaking of collisions at sea, why can we 
not do something with the aura? if any one 
knows what that is. 

The great Tesla has made a glass globe 
with a flame inside, and he can, by coming 
within a few feet of the thing, and doubling 
his fist at it, make the flame dance and jump. 
He also says that he will make two aura 
machines so completely en rapport that you 
may take one and go to the uttermost 
parts of the earth, and I will stay here with 
the other, and we can, with these machines, 
talk together without cable or wire, 

If this is so, why can we not have these 
wonderful machines on ships, and automatic- 
ally arranged so as to wake up the captains 
and shock the man in the crow’s nest while 
many leagues away? The longer we live 
the easier things get. 

BenJ. F. WILSON. 





Quarter Twist Belts. 
Editor American Machinist : 

I wish to comment on Mr. H. C, Hecken- 
dorn’s treatment of this subject. I know 
that the rule given by the AMERICAN Ma- 
CHINIST in answer to Query No. 241, June 2 
issue, is correct theoretically, and a belt run- 
ning slow and not lugging a load will run 
on the pulleys all right; nor is it necessary 
to crown the pulleys, either. I do not be- 
lieve it does any good to crown the pulleys 
for a quarter turn belt, though I do not 
doubt that the taper pulley spoken of by Mr. 
Heckendorn may have helped him out. The 
belt creeps because it does not come in con- 
tact with the pulley as jt would if it were 
straight between the two pulleys. To ex- 
plain: the belt is slack on one side, and its 
weight causes it to sag, and if it moves fast 
the centrifugal force is another factor which 
tends to make it belly out, and so not come 
in contact with the driven pulley as it would 
if it were straight; therefore you have to 
set the pulley over enough to make up for 
that. 

I have in mind a belt which, when moving 
slow with a light load, would run off on one 
side of the driven pulley, and when running 
fast with the same load would run off on the 
other; between the two speeds was une at 
which the belt would run on the pulleys all 
right. 

The rule given by the AMERICAN MaAcuin- 
Ist is all right, but I am careful to leave 
room to move the pulley after I find out 
where the belt wants to run, and should ad- 
vise any one else to do the same. J. L. D. 


Cutting Bevel Gears. 
Editor American Machinist : 

I notice in your issue of April 21st a letter 
signed by Mr. Walter Gribben, and also in 
your issue of March 17th one sent by Mr. 
Easy Way. Mr. E. W., like a good many 
others, has been trying to obtain some in- 
formation as regards to cutting bevel gears 
with a rotary gear cutter, and I should cer- 
tainly uphold Mr. Gribben in asking E. W. 
to air his views. 1 have had considerable 


experience in cutting bevel gears with a gear 
cutter, and have never yet found anybody 





to give me any information as to how to cut 








them. They can tell you, just as Mr. G. 
says, what form of cutter to use, and what 
angle for bottom of tooth. This is only the 
start. I have written to all the authorities 
of gear cutting that I know of, and there is 
not one that can give me intelligent informa- 
tion. In fact, I know that I myself can cut 
a bevel gear, but cannot impart what knowl- 
edge I have to any one else. 

The bevel gearcut with a rotary cutter 
seems to be surrounded with deep mystery. 
It had better be classed as deep ignorance, 
for there is not one of them that can tell any 
more than I have already stated. I should 
be only too happy to find one that can write 
it so that an ordinary intelligent man can 
cut a gear by it, or so that the finest engi- 
neer can take it and cut a bevel gear with 
their figures. If you can manage to gain 
any information it would bea great favor 
not only to me, but to all the readers of your 
valuable paper. 

I think that a very good rule to follow in 
cutting bevel gears is, find the proper shape 
for the cutter, if you propose io make it 
yourself, get the angle of the bottom of the 
tooth; now do the rest with the old ‘‘ cut 
and try” rule, and when you have the bevel 
gear so that it will run without being heard 
a couple of blocks away, then make a note 
of it, and you will know how to cut the du- 
plicate of this gear; and after keeping notes 
for a number of years you may have a num- 
ber of stavdards that you can cut all your 
gears to. But would advise you not to try 
to impart your knowledge to any one else., 

Exis J. HANNUM. 





The Flight of the Goose. 
Editor American Machinist : 

Mr. W. H. Harrison has taken up five 
columns of valuable space to disapprove 
some statements of Mr. Maxim’s in regard to 
flight. 

If all Acs statements are as badly out as 
those about the geese, he owes the readers of 
your paper an apology for writing his letter 
and taking up space that could be better 
filled. 

He never saw a tame goose rise from the 
ground except with a very long run and di- 
recily towards the quarter from which the 
wind blew, as it evidently knew that it re- 
quired the same current as an aéro plane to 
help him up; and though I know nothing 
about the science, I cannot help. thinking 
that the effect must be the same in both 
cases, and that most birds are only animated 
planes and require the adverse current to 
help them. I never saw a sea bird rise from 
the water down wind, and I have seen them 
in all conditions. He never knew a wild 
goose to eat fish, and they will fly as many 
miles an hour as he puts them at a day. 

J. H. Brrxerr, 





The Inertia Question. 
Editor American Machinist : 

When you said that what is wanted isa 
term which will express quantitatively the 
resistance of inert bodies to being put in 
motion, I placed the broad interpretation 
upon your language that you meant that 
some means or method was needed by which 
such quantity could be determined, whether 
it involved the use of one or more terms. 

Some of your correspondents have con- 
fined their criticism literally to the necessity 
for a new term to express inertia, and believe 
the vocabulary is now as complete as the 
present state of the science of dynamics re- 
quires, 

One of your correspondents says that the 
resistance a body offers to being put in mo- 
tion horizontally on a frictionless track will 
depend on the velocity of the motion. Of 
course it will, and this is an instance which 
shows the necessity of a means of determin- 
ing this resistance quantitatively. It has 
been argued that there is no such thing as 
inertia. ‘‘ Dynamics cannot recognize even a 
specific difference between rest and motion.” 
Perhaps there is a want of general under- 
standing as to what inertia really is, It is 
absurd to say that no such thing exists, 
when we see it manifested in our every-day 
experience. 

A body supported above the earth begins 








— 
its descent instantly upon the release of the 
support, and being urged by the constant 
force of gravity has its velocity uniformly 
accelerated until it meets the surface of the 
earth. 

If the distance fallen through is 16 feet, 
it will reach the earth in one second of time, 
and have acquired a velocity of 32.2 feet per 
second. 

In this case the moving force is already 
stored up in the body, every particle of 
which feels the pull of gravity, and the body 
only needs its support to be removed in order 
to begin its movement. If the same body is 
to be moved horizontally on a frictionless 
track by an equal amount of force, a differ. 
ent condition will exi:t; here the body is 
inert, and the force is brought to bear to 
move it, and before it can begin to move 
and hold together every particle must fee] 
the effect of the moving force. In other 
words, the moving force must become dif. 
fused through the mass. Now it requires 
time for light and electricity to permeate 
mass, and there is no good reason why force 
is not subject to the same thing. 

It is this resistance or obstinacy of the 
body to movement during the impression of 
the moving force that I consider to be its 
inercia. 

If the body is an elastic one, and the 
moving force is applied to one end, it can be 
readily conceived how the moving force is 
communicated from particle to particle, and 
how there may be considerable distortion of 
the body at the end where the force is ap. 
plied before the opposite end feels the effect 
of the moving force. 

A notable instance of the inertia of a body 
and its distortion during the impression of 
the force applied to move it is observed in 
the action of an explosive on the atmosphere, 
in which case the air is moved back by the 
expanding gas until the pressure of the latter 
is equal to that of the atmosphere. In the 
case of a quick explosive, as nitroglycerine, 
the evolution of the gas is so rapid that be- 
fore the whole column of atmosphere is 
given movement the lower end is distorted or 
compressed to such an extent as to offer 
greater resistance than a granite block, upon 
which the explosion may have occurred. 
During the experiments of Professor Lang- 
ley and Mr. Maxim, the gunmaker, with 
aeroplanes set inclined and moved through 
the air at various velocities, they found that 
as the velocity was increased the lifting 
power of the plane increased faster than that 
of the power required to drive it. 

Professor Langley, who had no doubt 
mastered the theory of dynamics, and been 
accustomed to ‘‘rigid definitions of the 
terms used,” failed at first to assign any 
cause for the phenomenon, but was content 
with simply stating the fact, while Maxim, 
who had probably not mastered the theory 
of dynamics, but had often encountered the 
obstacle of inertia in his experiments, at 
once assigned the true cause. He said the 
planes in advancing encountered successive 
masses of air at rest, which required to be 
displaced in order that the plane might pro 
gress, and it was the resistance this air offered 
to being displaced (its inertia) that caused 
the phenomenon. I. McKim Ca#Ase. 


Electrical Engineers—Ten-tenths Elee- 
trical, Balance Mechanical. 

Editor American Machinist : j 

Apropos of a recent statement by a prom 
nent educator of electrical engineers, thal 
an E. E. should be “nine-tenths electrical and 
one-tenth mechanical,” below are quoted 
some extracts from a discussion on the street 
railway motor before a meeting of the AL 
E. E., referring to the efficiency of spur ge 
ing, that throw new light on this much moot 
ed question, 


** And especially street car gears must be 
very wasteful—from the fact that the trans 
pest only 


mission of power by gearing is at its .¢ 
when the height of the teeth is negligibly 
small compared with the radius of the ge@f 
but in this high-speed gearing the pinion m ' 
necessarily be small, and then the height 0 
the teeth is very perceptible compared pn 
the radius of the pinion. In this case but 
gearing does not transmit with @ fixed, 
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—— 
with a varying ratio; the teeth touch each 
other first with their heads, slide over each 
other and come out of tmpact when touching 
each other with their feet; that means that the 
ratio of transmission for each tooth which 
another varies between the ratio of the 
maximum and minimum radit of impact.” 

Italics are not the speaker’s. Users of ex- 

nsive and accurately formed cutters had 
petter take heed of this information and 
avoid in the future the needless outlay en- 
tailed by the purchase of high-priced cutters, 
aod go back to the thumbprint for their 
tooth shapes. 

In the further discussion no voice was 
raised in the defense of the poor misguided 
manufacturers, and still worse for users of 
gear cutters. And yet the electrical street 
railway is a decided success. What might it 
not attain to of perfection—or of failure— 
were the E. E. five-tenths M. E.? 

Henry Hess. 
————_e> eo 


Matrix Machines. 





By C. L. REDFIELD. 





Having had considerable experience in en- 
deavoring to make a successful matrix ma- 
chine, a statement of some of the principal 
difficulties encountered, and the means em- 
ployed to overcome them, may not be un- 
interesting to others struggling in the same 
line. 

By matrix machine is meant one that uses 
asingle font of steel type, and by impressing 
them in succession into a suitable material, 
produces intaglio impressions from which a 
stereotype or electrotype may be taken. The 
object is to produce the ordinary newspaper 
or book print without the necessity of setting 
up type either by hand or machine. In or- 
dinary type-setting the compositor will do 
very well if he averages three words per 
minute during a day’s work, Any one at all 
familiar with the speed attained on the type- 
writer will readily see that there is a consid- 
erable margin on which to work, and con- 
siderable profit to be made by any one that 
will make a good matrix machine that will 
approach anywhere near the speed of a type- 
writer. 

A great many different kinds of material 
have been tried in which to make the im- 
pressions. So far the best material found 
ems to be paper, but just what quality of 
paper is best is yet uncertain. 

Assuming, then, that paper be used, it is 
evident that some means must be provided 
for impressing the type, or dies as they are 
called, into the matrix, as the touch of the 
fingers would not furnish sufficient force, 
and if it would it could not be relied upon 
0 always produce a uniform result. As 
ill letters must be impressed to a uniform 
depth it is obvious that a hammer cannot be 
wed for making the impressions, otherwise 
small letters like ‘‘i,” ‘1” and the punctuation 
marks, would be impressed to a greater depth 
than the larger letters, like ‘““M” and ‘“W,” 
because they would meet with, less resistance 
in entering the matrix. It follows, there- 
fore, that some device that gives a pressure 
lustead of a blow is absolutely essential. The 
tam, the eccentric, the screw and the toggle 
jwint have all been used with more or less 

Suecess. It isa foregone conclusion that that 
device which has the least liability to loose- 
ness, and that which is the most certain to 
move a definite distance, is the best. In ad- 
dition 10 these requirements the impressing 
device must be one that can be instantly set 
ino motion for the purpose of saving time, 
id One that will make its movement quick- 
ly without producing what, in effect, would 
‘hammer blow. It will thus be seen that 
he number of well known devices that can 
used satisfactorily is somewhat limited, 
and it Will be found in attempting to make 

‘simple, compact and convenient design, that 

tearea number of other limiting consid- 

‘rations, In m y own practice I have found 

best results by evolving a special device 
4pted to the form of machine I made. 

— ' letters and characters are of 

Widths, consequently a variable 

a be provided for that will act 

Y, und be connected in some way with 





the various characters, or keys, if the ma- 
chine has a keyboard. The production of 
a variable feeding device isan easy matter, 
but as the space between adjacent letters is 
usually less than .01”, and as any irregular- 
ity of spacing will cause the printing to look 
bad, it is evident that the spacing device 
must be accurate, and must never under 
any circumstances have any lost motion, 
either as the result of wear, or from any 
other cause. The only method of accom- 
plishing this result, as far as Iam aware, is 
by means of a releasing device or escape- 
ment. A force feed is certainly out of the 
question. The requirement known, a vari- 
able escapement is not a very difficult de- 
vice to construct, but it should be accurate, 
simple and compact, as the units of divi- 
sion are small, and it is liable to derange- 
ment unless well designed and well made. 

Every machine of this class must have a 
fixed point at which all of the printing is 
made, and directly opposite which the im- 
pressing device should be placed. The 
problem of getting the dies quickly to and 
from this point, and causing them to be 
operated upon by the impressing device 
while there, is one of the most difficult of 
all. The three principal methods that have 
been tried by different parties for accom- 
plishing this are: 1st. A wheel in which 
the type are held, and which carries them 
in succession past the printing point ; 
2d. A vibrating or reciprocating plate for 
the same purpose; and 3d. Supporting each 
die on separate carriers in a manner similar 
to that in use in the ordinary typewriter. 
Of these three methods the .ast is by far the 
best, though the hardest to make, on ac- 
count of the difficulty of properly support- 
ing and operating the impressing device. 
The question has to be solved, however, in 
more than one way, and now that the ice 
has been broken in this regard, future 
efforts in this line will meet with less ob- 
stacles than those in the past. 

To have good printing, we must not only 
make all the impressions of a uniform depth, 
and provide the exact space required for 
each character, but we must maintain per- 
fect alignment, and prevent every letter from 
turning on its axis, so as to assume a slanting 
position. Apparently the only way to ac- 
complish this result is to do all printing 
through a properly formed guiding aperture, 
in a rigid plate. I have found that a hard- 
ened steel bushing in such a plate answers 
the purpose perfectly. 

Passing from the machine proper to a con- 
sideration of the type and the matrix, what 
is probably the most difficult problem of all 
is encountered. To make good printing, the 
impressions should havea depth of about 
.02". Although printing may be made from 
impressions only one-half of this depth, it is 
better to have them deeper if possible. Any 
depth between .015” and .025” will probably 
be satisfactory, the latter depth being prac- 
tically as deep as there is any advantage in 
going. The greater the depth, however, the 
more difficulty in obtaining good faces. This 
will be readily understood from a considera 
tion of the effect of impressing the dies into 
the matrix. Forcing a die into the matrix 
displaces a certain amount of material, and 
the greater the depth of the impression the 
more is displaced. This displaced material 
is distributed both downward and laterally. 
If the material is non-compressible, or thin 
and hard, it will flow from under and be dis- 
tributed around the type; if it is thick and 
compressible it will be compacted beneath 
the type faces, and very little will be later- 
ally distributed. As this lateral distribution 
of material is the principal stumbling-block 
that has been encountered in the efforts to 
produce good printing, it might be assumed 
that a very thick, easily compressible matrix 
would be a complete solution of the difti- 
culty. Such would be the case if such a 
matrix did not involve other difficulties un- 
necessary to mention here. The proper solu- 
tion of the question, therefore, is to make a 
compromise between thick and thin, and be- 
tween compressible and non-compressible, 
and overcome the remaining part of the diffi- 
culty by making the dies in a special way. 
What this special form is depends largely 





upon other things. For a given quality of 
matrix material, and a given depth of im- 
pression (within reasonable limits), a form of 
die can be designed that will give practically 
perfect printing. This much has _ been 
demonstrated past any question. 

Without touching upon the other details 
of the machine, or upon the means for justi- 
fying the lines and the correction of errors, 
for both of the latter of which there is a 
ready and simple solution, it remains only to 
speak of the production of the dies. Sup- 
pose a machine as perfect, as convenient and 
as durable as could be wished for, a matrix 
material that is perfectly satisfactory, and a 
form of die that would avoid all trouble of 
crowding, how are such dies to be produced 
in sufficient quantities to be of any practical 
value? Steel type punches are now cut by 
hand, and a few sets might be similarly cut 
for experimental use. in matrix machines, 
but the idea that large quantities of exactly 
duplicate steel type could be cut by hand, 
except at enormous expense, is simply chi- 
merical. They might be cast, but to do so 
would involve some different material and 
different process than those now in use. 
They could hardly be pressed or rolled, as 
typewriter type are, because the lines are 
much finer, and the sides should be highly 
finished. The best type for the purpo e are 
cut from steel, and subsequently hardened, 
and the person who undertakes to produce a 
matrix machine should know when, where 
and how he is to get his type. There are two 
different machines (both modern) that will 
do this work satisfactorily, but both are ex- 
pensive, and both are hard to get. It is 
probable, however, that other parties will 
enter this field and produce other machines 
for type cutting, hence the efforts of the 
future are not likely to meet as severe obsta 
cles as those of the past. 

In looking back over this field, and com- 
paring the older efforts with the more recent 
ones made by different persons in various 
parts of the country, it is quite evident that 
there is and has been a steadily increasing 
amount of skill displayed. Taking this fact 
with the recent development of oiher things 
that are absolutely essential to success in this 
line, I must say that I am not at all surprised 
that the earlier matrix machines have failed. 

Furthermore, I am_ satisfied that the 
present skill being exercised in this line will 
soon produce one or more successful matrix 
machines, and I think I am perfectly safe in 
asserting that the time is not far distant 
when machines of this class will be in com- 
mon use, 





abs 
Threatened Invasion of Cholera. 





The dread disease Asiatic cholera is now 
threatening an invasion into the United 
States. Should it enter our ports this au- 
tumn, it is not likely to reach its full 
proportions till next summer, when, as 
regards the effect of its presence upon the 
Columbian Exposition, its prevalence would 
prove almost fatal to the success of that 
costly and elaborately planned enterprise. 

This result, much as it would be lamented, 
would be far less to be regretted than the 
demonstrated fact that, in spite of the no 
table progress in sanitary science and cn- 
gineering that has marked the last two 
decades, we should find ourselves powerless 
to stay the advance of one of the most fatal 
diseases to which mankind is subject. If it 
cannot be excluded, it can be obstructed, 
aud it remains to be shown how far improved 
sanitary methods can prevail in combating 
its ravages. 

If, as is now believed, cholera germs can 
be carried in meats, vegetables, milk, bread, 
and other articles of food, and in potable 
water, and if they are also carried about, as 
claimed by some, on the bodies of flies and 
other insects, it would seem highly improb- 
able that ia an infected community any one 
could be sure of escaping exposure, though 
the history of former epidemics shows that 
many do escape? the disease. 

Doubtless this fact proves that in different 
persons, andin the same person at different 
times, susceptibility to cholcra is a variable 





quantity dependent upon the state of the 





nervous system, the condition of the: ali- 
mentary canal, and probably upon other yet 
unknown factors. Since exposure is immi- 
nent, the possible avoidance of the disease, 
if it comes to us, must depend upon correct 
living; and the secret of correct living, to- 
gether with avoidance of things known to be 
positively hurtful, as articles of diet tending 
directly to produce intestinal disturbance, is 
moderation. Moderation in work, in recrea- 
tion, in eating and drinking, in everything 
that excites or stimulates to undue action 
any organ or vital function. The condition 
of impenetrable calmness of body and mind 
is the most impregnable obstacle to an at- 
tack of cholera. . 

Often, excitement of the digestive func- 
tions is brought about by a sudden change 
of diet. Extensive observation of this dis- 
ease in a previous epidemic constrains the 
conclusion that such changes of diet, made 
through the desire to use articles of food 
supposed to be less liable to cause intestinal 
derangement than those commonly used, 
are no safeguard against cholera, but rather 
the reverse. Those who sought by a rigid 
selection and restriction of diet to evade 
attack were at least as frequently brought 
low as those who continued right on in the 
use of their accustomed food. Those who 
indulged appetite for food to excess, those 
who were careless of the quality of their 
food, and those who were most exposed by 
their environment to the germs of the dis- 
ease were its most frequent victims, 

It was noticed that those whose grief for 
the loss of near relatives was inordinate 
seemed doomed soon to follow the same 
path. There were also some curious anoma- 
lies. In one family three young and ap- 
parently vigorous persons were stricken and 
died within twenty-four hours, while the 
older and feebler people all escaped attack. 
Inordinate fear of the complaint appeared to 
be a powerfully, predisposing cause, since 
people who displayed such fear seemed more 
liable to attack than those who bravely faced 
the danger. 

To sum up the cuse, as far as relates to 
personal habits, he who is temperate in all 
things, avuiding all extremes, secures the 
greatest possible immunity under apy en- 
vironing conditions into which duty or neces- 
sity may lead him. 

——__- => —__—_—_ 

It is matter for congratulation that the 
particular vessels of the transatlantic fleet 
which are soon to fly the American flag will 
probably at that time, and until next season, 
at least, ‘‘hold the records” for time both 
ways, the ‘ City of New York” having re- 
cently made the fastest castward passage, 
while, as before announced, the ‘‘ City of 
Paris” holds it for the westward passage. 
Though the *‘ Teutonic” claims the fastest 
day’s run, those of our readers who noticed 
Mr. Grant’s letter in last week’s issue, and 
our comments upon it, will probably surmise 
that we have scrious doubts as to the basis of 
this claim. 





—— 


Mr. Albert Stearns, of Brooklyn, has had 
prepared a number of photographs of the 
group of A. S. M. E. excursionists taken at 
Monterey, California, last May, the photo- 
graph being upon a card upon which is 
printed a numbered list of pames, by means 
of which the faces may be identified. Each 
member of the California party is indebted 
to the kindness of Mr. Stearns for one of 
these photographs—a kindness which we are 
sure will be appreciated. 

——-ae—_——_— 

A recent Waco, Texas, dispatch says: 
The Waco Water and Light Company to- 
day filed in the county clerk’s office a deed 
of trust to the Knickerbocker Trust Com- 
pany, of New York, for five hundred thou- 
sand dollars. This trust deed is to secure the 
payment of bonds to that amount, the money 
to be used in extending the company’s elec- 
tric light, gas and water-works systems. The 
deed covers all the company’s plant, real 
estate, franchise, etc. 

—___—_ -<—e — 

We would like to know the present ad- 
dress of Mr. C, C. Hill, who has been a con 
tributor to our columns, 
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Turret Lathes, Screw Machines and 
Skill. 





A recent writer on the subject of molding 
machines says, amongst other things: ‘Like 
the turret lathe, its best results are obtained 
when operated by unskilled labor, or by men 
trained only in the use of the ,machine.” 
This reminds us that there isa good deal of 
misapprehension regarding the use of turret 
lathes, which it may be profitable to look 
into. 

At first, and for a number of years, turret 
lathes or screw machines were used almost 
exclusively in factories, and very little in 
machine shops. They were, as they still 
are, used in manufacturing sewing machines, 
small arms and such similar work as is made 
in very large quantities, and requires vast 
numbers of small parts to be made precisely 
alike. These parts, if made in like quanti- 
ties in lathes, would not have been made by 
real machinists, or even by good lathe 
hands, for two reasons: one reason being 
that a man specially trained to make a 
certain piece on the lathe, his tools selected 
and kept in order for him, so that he had 
practically nothing to do but to repeat cer- 
tain movements and operations over and 
over again from one week’s end to another 
could do the work just as well, and the other 
reason being that no good lathe hand or ma- 
chinist could be kept at such work. 

Now we will suppose a ‘‘regular Simon 
pure machinist”—proprietor of a Simon 
pure machine shop—a first-rate mechanic, 
but one who bas never had any experience 
whatever in manufacturing machine work 
as distinguished from building it, and to 
whom the science of tool making is a sealed 
book, visits, say a sewing machine factory. 
He sees the screw machines turning out good 
work at what appears to him to be a 
prodigious rate, and when he learns that the 
men who are doing this make about half the 
wages that he pays his men, he is still more 
astonished, and is apt to think that he must 
have at least one turret lathe in his machine 
shop, an idea which the first tool builder he 
consults naturally takes some trouble to de- 
velop. The machine is put in, and a boy 
whose experience has been confined to run- 
ning errands, with an occasional job on the 
drill press, is put to work at it with one of 
the ‘‘old hands,” who has probably never 
seen such a machine before, as an instructor. 

If any small tools were ordered with the 
machine, they are almost invariably the only 
ones"ever made for it that are at all fitted to 
do good work, or any great quantity of very 
poor work, those made in the shop being 
usually finished at the forge or the grind- 
stone, and of such a character as to give a 
genuine tool maker a feeling of intense dis- 
gust or of hilarious amusement, depending 
upon temperament. 

But good tools would be wasted upon the 
boy who guides the destiny of the machine 
on its way to the scrap pile, and where, as 
sometimes happens, he is superseded by a 
youth tempted away from the sewing ma- 
chine shop by an offer of higher wages, the 
result is little, if any better, because this 
youth knows nothing of making tools nor 
of keeping them in order, his training hav- 
ing been simply in using them. 

What has been missed here is the fact that 
though comparatively unskilled and low- 
priced men are employed in factories to run 
such machines, the highest skill and the 
most extended experience is made use of, 
nevertheless, these being found in the man 
who is responsible for the work turned out 
upon these machines and who directs their 
operation. In such an establishment tools 
are used in connection with the machine 
that would not be justified on the same ma- 
chine, where the character of the work and 
the number of pieces to be duplicated were 
entirely different, but nothing can be more 
certain than that a high degree of skill must 
be employed in connection with the opera- 
tion of screw machines and turret lathes if 
the best results are to be obtained from their 
use. 

When a turret lathe goes into a shop 
where it is the only machine of its class, 
where the changes from one job to another 





are comparatively frequent, and where there 
is no provision for supervision by a man 
accustomed to making tools and looking 
after work on such machines, it will be 
found in almost every instance that it will 
pay to have as good a man to operate the 
machine as is employed on any lathe in the 
shop, and this opinion is not based upon 
mere theory, but upon a somewhat extended 
experience with and observation of such 
machines, 

The fact is that the choice of the kind of 
men to be employed should be influenced 
more by the character of the work to be 
done than by the means for doing it, and 
when any one jumps at the conclusion that 
because screw machines are operated by 
comparatively cheap men in factories, such 
men can, with such machines, turn out work 
in a machine shop that really requires good 
mechanics to do it on lathes, and can do 
this without the supervision of skilled me- 
chanics who are specially versed in such ma- 
chines, it is a mistake. Screw machines and 
turret lathes are wonderfully efficient, and 
in fact indispensable where the conditions 
call for them, but the broad statement quoted 
at the head of this article is by no means an 
accurate one, for whether a turret lathe will 
give best results operated by unskilled or by 
skilled labor will depend upon circum- 
stances, and in any case the skilled and ex- 
perienced supervision must be -exercised if 
really good results are to be obtained. 

————_ + > oe —_—__—_—_ 
The Coal Combine and Manufacturers. 





What may be regarded as more or less in 
the nature of a victory for the people and 
for industrial interests is the decision re- 
ferred to last week, by which the Reading 
Railroad is enjoined from controlling or 
operating the Central of New Jersey. The 
lease of this road is part of the scheme of 
what is known as the coal roads combina- 
tion, which has succeeded already in in- 
creasing materially the cost of anthracite 
coal, and which seemed to be getting things 
into shape to still further increase it. That 
such a combination is contrary to public 
policy there can, of course, be no doubt 
whatever, and, this being the case, it was 
felt that, if there-was none, there ought to be 
law which would prevent it. According to 
the decision of Chancellor McGill, there is 
such law, though President McLeod has 
coolly announced that the law will make no 
difference whatever in the practical opera- 
tions of the combine, which will go on as 
before, with some modifications of the 
method of carrying on the business, these 
modifications being merely intended to “ get 
around ” the decision. 

It has been denied on the part of the 
roads that they own any coal lands, or sell 
any coal, but, as is well known, either the 
roads or the most prominent men interested 
in them own sufficient stock in large coal 
companies to contro] them, so that the roads, 
pretending to act as common carriers, are 
not so in fact, so far as coal is concerned, for 
their action as carriers is influenced by the 
interests of these particular coal companies. 

Chancellor McGill says that the preten- 
sions of the roads on this point of interest in 
coal companies is ‘‘but disguise and eva- 
sion.” 

The grounds upon which the decision 
rests may be inferred from the following ex- 
tract from it : 

‘** The commodity in which these companies 
deal is a necessary of life in this State. It is 
the principal fuel of its homes and factories. 
The slightest increase in its price is felt by a 
population of hundreds of thousands of per- 
sons, for their necessity compels them to 
pay that increase. If once a complete 
monopoly be established by the destruction 
of competition, whether that be through lease 
or co operation, the promoters and sharers 
in it may have whatever price their cupidity 
suggests. The disaster which will follow 
cannot be measured. It will permeate the 
entire community, furnaces, forges, factor 
ies, and homes, leaving in its trail murmurs 
of discontent with a government which 
tolerates it, and all the other evil effects of 
oppression,” 





So long as other fuels—bituminous coal ang 
oil, for instance—can compete with anthracite 
it does not seem to be strictly true that any 
price suggested by cupidity can be had by 
the companies, but the success of such g 
combination, and the discovery that the 
competition of other fuels prevented a suff, 
ciently high price to satisfy cupidity, might 
easily lead to a further combination, whic, 
might remove this obstacle. Even now 
some of the coal trade journals, which are 
short-sighted enough to think that by such 
combinations the best interests of the cog] 
business can be conserved, are advising 
combination of soft coal interests, in imita. 
tion of the hard coal combine. One of thege 
journals, the Black Diamond, recently saiq 
that ‘‘ Soft coal exists in such profuse quan 
tities on every hand, and of such a variety of 
grades, that the economics of trade, followed 
by those who are interested in the industry, 
are greatly at variance with what might be 
called the standard of the hard coal bugi- 
MBBS Gs os 

‘‘If a large number of operators in the 
soft coal business sought with greater zea] 
to see how much profit they could material. 
ize out of the industry, rather than how 
cheaply they could sell their product, there 
would be less competition and more money 
in the soft coal business. An attempt, not 
at consolidation, but at harmony on this 
matter, would be productive of the most 
beneficial results. So far as the consumer 
is concerned, he does not in any way ap- 
preciate their somewhat disinterested labors, 
If he could buy coal at fifty cents a ton he 
would indulge in the same amount of criti- 
cism and carping, and it may be villifica. 
tion, as he does now, and if he paid a fifty 
cents advance upon prevalent prices, the 
music would be about the same. Hence, it 
becomes a matter for practical consideration 
upon the part of soft coal producers whether 
some modification of their existing policy 
might not be introduced to their advantage.” 

The same authority then goes on to 
make light of a proposed investigation by 
Congress into the coal combine, and speaks 
of a ‘‘ power sufficiently arbitrary to manipu- 
late a private business,” as though the officers 
of the roads concerned had nothing to con- 
sider whatever except their private interests 
or those of the companies represented by 
them. 

The vast majority of the manufactures 
of this country are, and must ever remain, 
competitive. In our opinion there never cau 
be any effective combination of manufactur- 
ers of say steam engines, or of tools, or of 4 
thousand other lines of manufacture which 
might be mentioned, where the choice of 4 
purchaser is governed by other things a 
much as or more than by first cost, These 
interests, to say nothing of those of private 
consumers of coal, will always stand in the 
way of unlimited operations of coal com- 
bines. If there are now no laws that seri- 
ously embarrass their operations, such laws 
will certainly be passed. The great. body of 
the people who pay for their coal with 
money earned by honest toil, and manu 
facturers who cannot, if they would, form 
combinations of their own, will demand 
this, and that which they unitedly demand 
in the way of legislation they will have. 

—_——_ +> 

When an application for a patent is receiv- 
ed at Washington and placed in the hands of 
an examiner that examiner seems usually t 
feel as though he must do something to ear 
his salary, and to do this must refer the ap- 
plicant to previously patented devices sUp- 
posed to stand in the way of the granting of 
the new patent. It sometimes happens that 
a really new device is presented for patent 
protection, and when this occurs it is, of 
course, difficult to cite previous cases covering 
the ground; but this makes no difference what 
ever to the average examiner, he simply refers 
to the first thing he runs across that seems to 
belong to the same class, though it may be 
different in function, in principle and meth 
of operation. An engineer who is applying 
for a patent on an improvement in air-brake 


i i fe re 
mechanism received some such rele 
cently, and in speaking of it said that” 

sembled bis 


device cited by the examiner re 
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about as a nursing bottle resembled a baby 
carriage; these may both be used on the same 
child, and there the resemblance ceases. The 
result in this particular instance was that the 
attorney Who had charge of the application 
immediately broadened the claim on the new 
device. Of course such references do not 
eventually stand in the way of the granting 
of a patent, and are probably not intended to 
do anything more than give the examiner 
and the patent solicitor a chance to ‘ earn 
their keep,” but they do often serve to un- 
necessarily delay matters when delay in some 
cases is injurious to important interests. 
+ a 


Rules Should Be Honest. 





We have in times past referred to the prac- 
tice on most railroads of making rules for 
the guidance of employes that were not ex- 
pected to be observed, and the observance of 
which would be utterly inconsistent with 
other rules, and with the well understood 
requirements imposed by the company upon 
its employes. 

Many rules for the government of engi- 
peers with respect to speed are of this 
character, the mere reading of mavy such 
rules being well calculated to make the un 
initiated think that every possible safeguard 
was thrown around the movement of trains, 
put the engineers understand perfectly well 
that the officials of the road demand that 
trains shall be on time, rules or no rules, and 
even when it is known practically that rules 
must be violated in order to make the time. 

Another rule of this character is the one 
requiring brakemen to use a stick in coup- 
ling cars. It is not intended that this rule 
shall be observed, and its only use is in 
trials of suits for damages by injured brake- 
men, when it is trotted out to show that the 
injury was the result of violation of rules by 
the injured man, and that the company is 
therefore not liable. 

A case has recently been settled that is of 
interest in this connection. Suit was first 
brought in the U. 8. Court for the southern 
district of South Carolina for damages for 
the death of a brakeman who was killed 
while coupling cars, he having signed an 
agreement recognizing a rule which forbade 
him coupling cars without a stick, and 
waiving all rights to recover damages for 
injuries received while violating this rule. 
The court decided that this was a good de- 
fense for the company, and refused to award 
damages; but the U.S. Court of Appeals 
has reversed this judgment, on the ground 
that, being constantly and regularly disre- 
garded by the employes, with the full knowl- 
edge of the officers of the road, the rule was 
inoperative. 

———__-ap>e—___——__ 

There have been some recent rulings of 
courts to the effect that railroad commission- 
ers could not constitutionally compel rail 
toads to handle freight ata loss This means 
that when a road has watered its stock up to 
three or four times its cost, there must accrue 
toall this watered stock a fair dividend on 
the money that has not been invesied. 

——__—_+Q@pe—__——- 

The Pope Manufacturing Company, of 
Hartford, Conn., state that the pneumatic 
tires and ball bearings on the sulky pulled 
by “Nancy Hanks” when she broke the 
trotting record were made by them. 
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(878) F, J., Pawtucket, R. I., writes: Kind- 
hrough your columns whether 
, any substance which can be placed 
taWing ink to keep flies from eating it off 
, Grawing. 

Perience that this 


ly inform me t 
there ig 
Ind 


A.—We have found by ex 
annoyance can be prevent- 


ed by mixing up fresh ink every morning 
and afternoon. We know of no other rem- 
edy. 


(374) E. T. B., ——, writes: Will-you 
tell me how to become a good machinist ? I 
am 19 years old, understand engines and 
steam, and have been working for four years 
in shops, doing rough work. A.—There is 
no ‘‘Royal Road” to becoming a good ma- 
chinist. If you become a good machinist it 
will be by virtue of good, honest, hard en- 
deavor. Work inthe best shops you can 
get access to, and read and study in your 
leisure hours. That is the way, and the 
only way, that men make themselves good 
machinists. 


(875) J. C., Newport News, Va., writes: 
Kindly publish a rule for solving problems 
similar to the following: Suppose a coup- 
ling is open 5 inch on top, the coupling be- 
ing 26 inches diameter and the shaft 8 feet 
4 inches long, how can [ find the exact thick- 
ness of liner to be placed under the end of 
the shaft to bring the coupling face to face? 
A.—Multiply the amount of opening on top 
of coupling by the length of shaft, and divide 
the product by the diameter of the coupling. 
Applying this rule to your example we have 
— = 0.12 inch, which is a little less 
than 4 inch. 


(376) E. R., Buffalo, N. Y., writes: I 
would like to be informed how to lay out a 
certain number of holes in a circle, say four 
feet radius. I have a number to lay out, 
and want to avoid spacing them off. Please 
do not give algebra, as I do not understand 
it. A.—If the holes are as close as rivet 
holes, you will have to space them off. If 
there are only 6 holes in the whole circum- 
ference, then the shortest distance between 
their centers will be exactly equal to the 
radius. By bisecting these distances you 
will obtain 12 holes, and again bisecting the 
latter you will obtain 24 holes, and so on. 


(877) E. S. H., St. Louis, Mo., writes : 
Will you kindly publish in your columns 
the body, sheer, and half-breadth plan, and 
a description of the engine and boiler of 
steam launch ‘‘ Norwood”? If not con- 
venient for you to do so, then please let me 
know where I could find the above requested 
plans and description. .A.—You will find a 
description of the boat, engine and _ boiler, 
with an illustration of the latter, in our 
issue of September 18, 1890. Designers 
usually prefer not to give the lines of their 
fast boats, but if we can obtain them we 
shall publish them. The designer of the 
boat, engine and boiler is C. D. Mosher, 
Amesbury, Mass. 


(878) B. A., Waynesboro, Va., writes: 
The inclosed slip is a clipping from a cata 
logue of a prominent firm manufacturing 
Corliss and other engines. The motion re- 
ferred to is a motion of a Corliss valve gear. 
I do not know what is meant by the mathe 
matical process mentioned, nor have I been 
able to find any kind of publication on the 
subject. If there are mathematical or 
graphical methods of analyzing and design- 
ing Corliss gears, I and many others would 
be pleased to have it explained. 4A.—There 
are several modified types of the Corliss gear. 
Send us the type to which you refer, and we 
shall take pleasure in explaining it. 


(379) R. M., Bologoa, Italy, writes: I 
need to temper very hard two iron cylinders 
70 m/m in diameter, and 170 m/m long. Be 
kind enough and inform me how todoso. The 
hardness 1s to extend into the metal 3 m/m. 
A.—We presume that the cylinders are made 
of wrought-iron. These require to be case- 
hardened. This is accomplished by packing 
the cylinders in bone dust in an iron box and 
then heating the whole. When hot enough 
a steady heat is maintained for about say 
12 hours, and then gradually lowered during 
anvther hour, after which the cylinders are 
taken out of the box and thoroughly cooled 
in water and quickly dried, to prevent rust- 
ing. Fora complete description of this pro- 
cess see our issues of June 28, 1888; May 22 
and June 5, 1890. 


(880) F. L. H., New York, writes: I am 
a steam fitter by trade, and contemplate 
building a steam launch, not of wood, but 
ot galvanized iron '; inch thick, I intend 
to have the ribs of wrought-iron, and place 
them within a foot apart. I do not intend 
to rivet the sheets together, but use bolts and 
nuts and rubber packing to screw up every- 
thing perfectly tight. Would it be advis- 
able to do so or not?) What is your idea on 
this subject? Would the rubber packing do 
for salt water? A.—We should use rivets, 
as with these a far better job can be ob- 
tained than with bolts. We do not favor 
the rubber packing, as it will become use- 
less in time and cause leaks. 2. Do you 
think iron will answer the purpose better 
than wood for wear and strength? A.—The 
iron will give a stronger boat and wear bet 
ter than wood, provided the workmanship is 
good. But you will have considerable more 
labor in building an iron boat than a wooden 
one, and, unless you have the necessary tools 





and experience, we should not advise you to 





attempt it, as this is a trade by itself. 3. 
Could all the seams be soldered? A.—Yes. 


(381) W. T., Windsor, Ont., writes: I 
have taken your paper for'a considerable 
time, and take great interest in it, as I have 
derived quite an amount of information from 
it. I would like you to answer the follow- 
ing through your columns: In taking the 
length of an eccentric rod of a slide valve 
marine engine, should it not be taken from 
center of pin in link to center of eccentric ? 
My reason for thinking that it should be is 
that when you alter the lap you have to 
change the eccentric, and therefore alter the 
rod. A.—In setting the valve motion the 
length of eccentric rod is always taken from 
center of eccentric to center of pin in link. 
You are correct in saying that when the lap 
is changed the position of eccentric must 
also be changed ; but you are wrong in say- 
ing that the length of rod must be changed. 
The lap does not affect the length of eccen 
tric rod; when this length bas been correctly 
determined, it is correct for any amount of 
lap. 2. If the radius of the link is correct 
and the whole valve motion correctly set, 
should the valve move when thrown from 
forward to backward gear? A.—The valve 
will always move more or less in reversing. 
When the piston is at the end of a stroke, 
the movement of the valve is very small, or 
practically nothing, as it will occupy the 
same position in either forward or backward 
gear after the motion has been reversed. 


(882) X. Y. Z., Pittsburgh, Pa., writes: 
Please inform me through your columns in 
regard to the following: What pressure 
must be exerted on cylinder walls by 
the piston packing rings of a gas engine 
to hold an initial pressure of 240 pounds? 
Give formula for finding this pressure. A. 
—There is no formula for ascertaining this 
pressure, and none is needed. If the piston 
packing rings are made of cast iron and 
sprung into grooves in the piston, and the 
workmanship is good, there will be no 
trouble of leaking. Many packing rings are 
set out by springsso that the pressure can be 


any attention to the exact pressure between 
rings and cylinder walls. Of course care 
must be taken so as not to have an excessive 
pressure which may produce abrasion. 2. 
What is the formula for finding the dimen- 
sions of that class of rings which are sprung 
into place and depend on their elasticity for 
keeping tight? A.—There is no formula 
for determining these dimensions. We have 
seen steel rings about ,*, inch square used for 
pistons 6 inches diameter; cast iron rings for 
the same diameter should be about # inch 
square. and this section should gradually 
increa‘e with the djameter of cylinder so as to 
make the ring % inch square for cylinders 20 
inches diameter. Some mechanics prefer to 
make the depth of cross-section of the ring 
greater than the width, and others prefer to 
make the depth less than the width. Experi 
ence is the best guide in matters of this kind. 
3. What is the best material for such rings 
for gas engines with cylinders say 44x6 inch- 
es; initial pressure 240 pounds? A.—For 
diameters as small as this we should use three 
steel rings with a cross-section of ,%, inch 
square. For larger cylinders we should prefer 
cast-iron packing 1ings. 


(883) F. M., Philadelphia, Pa., writes: Sev- 
eral of us have had a dispute in regard to a 
steam plant that was put up some years ago: 
it has not sufficient draught. I have inclosed 
a blue print of the plant. The stack was orig- 
inally designed for about 700 horse-power, 
but we are now using four boilers only, each 
100 horse power, making a total of 400 horse- 
power. The grate under each boiler is 4x8 
feet, giving 32 square feet of grate surface. 
The area of flue from each boiler is 400 
square inches, and the flue leading to stack 
has an area of 2,127 square inches. The 
stack is o1 iron, lined inside with brick; the 
inside diameter is 5 feet 4 inches; height of 
stack, 121 feet. The temperature at the bot- 
tom of the stack, ascertained with a ther 
mometer, is 280 degrees; at the middle of the 
horizontal flue, 320 degrees; in the flues in- 
side of the boiler house, 400 degrees, and at 
the damper of each boiler, 420 to 450 de- 
grees. e all agree upon one point, and 
that is that the stack is too large in diameter 
forthe plant. I write to ask you if, after in- 
vestizating the matter, you will express an 
opinion in regard to it, and also let me know 
what would be the quickest way to remedy 
the trouble? A.—The diameter of the 
chimney is too large. For determining the 
diameter it is best to take into account the 
amount of coal burnt per hour, which you 
have not given. Assuming that 1,550 pounds 
of coal are burnt per hour, the diameter of the 
chimney for the given height should be 48 
inches, the area of which is 1,809 square 
inches. The simplest way of reducing the 
area of the present chimney is to build in it 
a brick partition, leaving a working area of 
1,809 square inches, The area of the fluesin 
the boiler room running to the horizontal 
flue is too small; we believe better results 
can be obtained by increasing it 25 per cent. 
2. Another pipe, with an area of 450 square 
inches, from an annealing and melting room, 





leads into the flue of stack. Will this pipe 


regulated to suit conditions without paying’ 


weaken the draught in the stack? A.— We be- 
lieve not; but this can be easily ascertained 
by stopping work for a day or two in the an- 
nealing and melting room, and noticing the 
effect on the draught of chimney. 8. You 
will find on drawing that the flue leading to 
chimney has an area of 2.127 square inches 
only, which is large enough for the present; 
but [ think it would be too small in case we 
should increase the plant in the future. A. 
—You are correct. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 























It isa fact. See Grant, p. 20. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 

Forming Lathes, Mer. Mach.Tool Co., Meriden. Ct. 

A. D. Pentz, Consulting. Tools. Elizabeth, N: J. 

Tool Holder: Armstrong Bros. Tool Co., Chicago. 

New lists of cutters. Brown & Sharpe. 

“Bradlev’s Power Hammers, the best in th2 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 88 Cortlandt St.,.N.Y. 

8. A. Smith, 23 8. Canal St.. Chicago. TI1., is agent 
for Holbrook’s new loaded rawhide mallets. 

Automatic Gear Cutters. Best in the market. 
Superior Machine Works, 104 Canal St., Cleve’d, O. 

Pulley lathes, most efficient offered. Ohio Ma- 
chine Toul Works, Cincinnati, O. 

J. 8. Thurman, M. E., Indianapolis, Ind., Expert 
Patent Solicitor. Inventions Perfected. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, Ill. 

Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York. are putting on the market 
a new alarm speed indicator. Send for circulars. 

8S. W. Card & Co., Mansfield, Mass., are puttin 
on the market a newline of stocks and dies. wit 
their pacer adjustable dies and guide. S. A. Smith, 
23 S. Canal Street, Ghicago, Ill., Western Agent. 


25/' ** Only Drill Press built on 

82// ‘Ko-rekt’ principles, 

87" Even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L, Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


“Binders”? for the AmeRICAN MACHINIST. Two 
styles—the ‘“‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘* New Handy,” mailed at 5Uc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 208 Broadway, New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 58 East 
Tenth Street, New York. 


——_—_ - +o ———__—. 
Gascon Discourses Upon Some Short- 
comings in Text-books—Do Not Al- 
ways Tell of Improvements. 





By JARNO. 





“ After looking at cuts that befog rather 
than illustrate the text, it is curious to come 
upon a case in which the text does not tell 
the later improvements shown in the cut. 
Such a case is likely to occyr when cuts are 
not made especially for the text-book, but 
are borrowed from manufacturers’ cata- 
logues. Authors that complain of the diffi- 
culty of having correct cuts made would do 
well to see to it that their own text is as 
‘*modern ” as the cuts they borrow, 

‘‘A notable case isan improv.d cap for 
the pillow blocks of stationary steam en- 
gines. This improvement consists in casting 
lugs on the caps to hook over the two parts 
or uprights that hold the boxes, so as to 
avoid breaking the block when undue shock 
is brought upon the boxes by the crank-shaft 
bearing, sometimes brought about by getting 
too loose. The better class of engine build- 
ers make these hook lugs a snug fit upon the 
pillow block uprights, so as to have the cap 
a real tie. 

‘‘One story of this improvement is some- 





thing like this: When the hook lugs were 
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first added, the caps still had the old kind of 
lugs or ribs that fitted inside the uprights, 
just over the boxes. As every machinist 
knows, it is better to avoid, as much as 
practicable, the difficulty of fitting one piece 
both inside and outside another piece, so 
that, after a time, the inside lugs were 
omitted. Then it became known that some 
pillow blocks had been made of too weak 
design through the bottom under the boxes. 
This weakness would call the tie cap into use, 
so far as the preventing of the spreading of 
the uprights; but there was another trouble, 
The great weight of the fly-wheel and the 
crank.shaft would sometimes spring the pil- 
low block downward so much as to tend to 
close the uprights upon the boxes and bind 
the bearings. This tendency was not now 
so much resisted by the cap, because its in- 
ner shoulders or ribs had been left off, and 
so an extra rib had to be added between the 
feet of future pillow blocks. 

“‘In passing by a neighboring machine 
shop that builds engines, I notice blocks 
that still retain the inside shoulders, or ribs. 

‘*To mention the books that do not tell 
about this tie cap would be to make a list of 
all the text-books I know of. It should 
certainly seem that a recent book on the 
steam engine by Holmes, and also Unwin’s 
‘Elements of Machine Design,’ would illus- 
trate this block and give formulas for pro- 
portioving it. Cuts of it are in Appleton’s 
‘Cyclopedia of Applied Mechanics,’ vol. 1, 
page 690, and Rose’s ‘Modern Machine 
Shop Practice,’ vol. 2, page 146. 

‘*Several lathe builders are applying tie 
caps to spindle boxes, but of these I have 
not as yet seen even a cut.” 

I should like to pin this rider to Gascon’s 
manuscript: I hope to see technical writers 
more accurate in the choice of words. Mr. 
Rose, on the page just referred to, speaks of 
condensing the area of a surface. If, in the 
accurate use of words, we can ‘‘condense an 
area,” we might also condense a length. He 
also says that box brasses condense and 
stretch. We know that he means that they 
are made thinner and longer, but we know 
it because we are mechanics, and not from 
any informution contained in the expression, 
‘*condense and stretch.” It would be quite 
as consisient to say that a thing is expanded 
and shortened. The word ‘‘modern” is 
much overloaded; we have too many things 
called modern. Words are like steam en- 
gines; they may beso much overloaded as 
to become unable to do even the work they 
were intended todo. ‘‘ Modern” and ‘ Re- 
vised Edition,” when put into the titles of 
books, soon become misnomers. It is much 
better to name the year of publication in the 
title. I have just received the prospectus of 
a book to be called ‘‘ Modern Mechanism.” 
In a few years the publishers will be hunting 
around fora name toa revision. I am re- 
minded of the story of a man that built a 
machine which he improved upon ina sec- 
ond machine. The second he ‘sold under 
the name of the improved machine. Then 
followed another which he called the new 
improved. At last accounts he is making 
sull better machines, but he has decided to 
employ shorter names. 

——_ . - -—ipe 
Prevention of Cholera. 





A circular of the New York Board of 
Health is as follows: 

ifealthy persons ‘‘ catch” cholera by tak- 
ing into their systems through the mouth, as 
in their food or drink, or from their hands, 
knives, forks, plates, tumblers, clothing, etc., 
the germs of the disease which are always 
present in the discharges from the stomach 
and bowels of those sick with cholera. 

Thorough cooking destroys the cholera 
germs; therefore, 

Don’t eat raw, uncooked articles of any 
kind, not even milk. 

Don’t eat or drink to excess. Use plain, 
wholesome, digestible food, as indigestion 
and diarrhea favor an attuck of cholera. 

Don’t drink unboiled water. 

Don’t cat or drink articles unless they have 
been thoroughly and recently cooked or 
boiled, and the more recent and hotter they 
are, the safer. 


Don’t employ utensils in eating or drink- 
ing unless they have been recently put in 
boiling water; the more recent, the safer. 

Don’t eat or handle food or drink with un- 
washed hands, or receive it from the un- 
washed hands of others. 

Don’t use the hands for any purpose when 
soiled with cholera discharges; thoroughly 
cleanse them at once. 

Personal cleanliness, and cleanliness of the 
living and sleeping rooms and their contents, 
and thorough ventilation should be rigidly 
enforced. Foul water-closets, sinks, Cro- 
ton faucets, cellars, etc., should be avoided, 
and when present should be referred to the 
Health Board at once and be remedied. 


PRECAUTIONARY MEASURES OF TREATMENT. 


The successful treatment and the preven- 
tion of the spread of this disease demand 
that its earliest manifestations be promptly 
recognized and treated; therefore, 

Don’t doctor yourself for bowel complaint, 
but go to bed and send for the nearest physi- 
cian at once. Send for your family physi- 
cian; send to a dispensary or hospital ; send 
to the Health Department; send to the near- 
est police station for medical aid. 

Don’t wait, but send at once. If taken ill 
in the street seek the nearest drug store, dis- 
pensary, hospital or police station, and de- 
mand prompt medical attention. 

Don’t permit vomit or diarrheal discharges 
to come in contact with food, drink or cloth- 
ing. These discharges should be received in 
proper vessels and kept covered until removed 
under competent directions. Pour boiling 
water on them, put a strong solution of car- 
bolic acid in them (not less than one part of 
acid to twenty of hot soapsuds or water). 

Don’t wear, handle or use any articles of 
clothing or furniture that are soiled with 
cholera discharges. Pour boiling water on 
them or put them into it, and scrub them 
with the carbolic acid solution mentioned 
above, and promptly request the Health 
Board to remove them. 

Don’t be frightened, but do be cautious 
and avoid excesses and unnecessary expo- 
sures of every kind. 

By order of the Board of Health. 


-——— me 


Crucible Steel for Boiler Plates. 








Since the discussion at the Master Mechan- 
ics’ Convention on boiler steel, and the im- 
pression given out that some crucible steel 
sheets had given extraordinary mileage in 
fire boxes, there has been a tendency to re- 
gard crucible steel as being particularly val- 
uable for boiler purposes. We believe that 
this impression is at best a fallacy, and that 
there is no kind of steel so well adapted for 
tire boxes as the open hearth steel that is 
eommonly in use. It seems certain that the 
tendency to break down prices has brought 
into the market steel of inferior quality, 
which is not well adapted for use in fire 
boxes. Many railroad officers are now saying 
that they are prepared to pay any reasonable 
price for good boiler steel, and their eyes are 
turned toward crucible steel as the material 
that is going to realize all their expectations. 
We would caution our friends not to be pre- 
cipitant in employing this material for fire 
boxes. Those who are considering the mer- 
its of crucible steel will do well to study a re- 
port that was submitted to the Master Me- 
chanics’ Convention in 1888. In that report 
the following points were made about cruci- 
ble steel: 

‘** The crucible process of making steel is 
the oldest, commercially speaking, and for 
some purposes the best—that is, when steel is 
wanted in small quantities of considerable 
purity. It isa failure when large masses of 
homogeneous character are required, as is 
the case in boiler plate. Its shortcomings in 
this respect are due to the process of manu- 
facture, which, as is well known, consists in 
melting wrought-iron, etc., in a crucible 
holding generally from 80 to 125 pounds. To 
obtain a mass large enough to make boiler 
plate, it is necessary to pour the contents of 
from 20 to 50 crucibles into one mold to form 
an ingot. As the ‘steel’ is made in each 
crucible, it follows that in 30 crucibles we 





have 80 different kinds and grades of steel in 


the one sheet. The result, when subjected 
to the trying conditions found in a locomo- 
tive fire box, is, of course, disastrous in the 
majority of cases, as homogeneity or absolute 
uniformity of the metal in this service is one 
of the most important elements found in 
long-lived fire boxes.”—Locomotive Engineer- 
ing. 





27>. 


The authorities of New Jersey are evi- 
dently in deadly earnest in their efforts to 
break up the iniquitous combination which 
has already succeeded in adding a dollar a 
ton to the price of coal. Attorney-General 
Stockton is preparing himself to break up 
the connection between the Lehigh Valley 
and Reading companies. The people of 
New Jersey and its neighboring States will 
heartily approve of the attempt to rescue 
them from the grasp of Mr. McLeod’s trust, 
and will hope that his insolent intention to 
disregard the law and to snap his fingers at 
the courts will not be successful.— The World. 

———__ +e —_—_——_ 


Geo. W. Richardson. 





Mr. Geo. W. Richardson, a well-known me- 
chanic, inventor of the ‘‘ Pop” safety valve, 
so extensively used on locomotives, died at 
his home in Bridgeport, Conn., Thursday 
evening at eight o’clock. Some account of 
his life will be given next week. 

















A new saw-mill is to be erected at Burnhan- 
Maine 


The Kyle (Texas) oil-mill has been completed, 
and has opened for business. 


Tue Falcon Mill, Niles, O.,is having built two 
engines, 36 and 28-inch cylinders. 


The oil-mill building at Decatur, Texas, is fin- 
ished, and ready for the machinery. 


Work has been resumed at the Thistle and Ap- 
panoose shafts at Centreville, lowa. 


The Trimble Brick Mfg. Co., of Trimble, O., have 
increased their capital stock from $20,000 to $40,000. 


Articles of incorporation have been filed by the 
Bascom Mfg. Co., of Cleveland, O., with a capital 
stock of $10,000. 


Articles of incorporation have been filed by the 
Hendrickson Mfg. Co., of Paulding, O , with a capi- 
tal stock of $25,000. 


The Cowpens Manufacturing Company, Cow? 
pens, 8. C., will add 2,000 spindles and necessary 
equipment to its cotton-mill. 


Squirrel Island, Maine, is having a splendid water 
system introduced from Spring Cove. It will be 
completed this season. 


Albany (Wis.) people have subscribed $10 000 to- 
wards a $150,090 linen-miil, employing 150 hands. 
It will be one of the largest and best equipped in 
the Northwest. 


A new lace-mill will be started at Columbia, Pa., 
in September. It is a new industry imported from 
Scotland, and will give employment to several 
hundred people. 


Mr. John H. Buxton has received the franchise 
for the erection of a water-works supply at Cris- 
field, Md. (70 feet high stand pipe). Eight-inch 
pipe will be used. 

Bloom Furnace, of Wm. Neal & Sons, Blooms- 
burg, Pa., shut down the early part of July. It is 
the intention to put this furnace in blast again 
about September 1. 


The new pipe works at Rusk, Texas, will go into 
operation in about a month. Its daily capacity 
will be 75 tons standard pipe, and it has orders on 
hand to keep it going 12 months. 


A corporation named the Neponset Steel Casting 
Company has been recently organized, and has pur- 
chased an extensive established plant at Nepunset, 
Mass., which will soon be in operation. 


A company has been organized by Northern capi_ 
talists for the manufacture of the International 
typewriter at Bessemer City, N.C. It is said that 
William C. Whitney, of New York, is interested. 


The McVay Galvanized and Corrugated Steel 
Company’s plant at Chicago, IIL, is to be torn 
down and moved to Muncie, Ind., to be run in con- 
nection with the Midland Steel Company’s plant. 


The Mahoning Valley Iron Company, of Youngs- 
town, O., is now working its nail factory and shaft- 
ing departments. The furnace, which is now 
blown out, will likely be relined in the near future. 


The excavation for the foundation of the laundry 
on Center Island, N. Y., has been nearly completed. 
A large quantity of stone arrived to day, and the 
masons will commence work the early part of next 
week. 


An engineer from Chivago is conferring with the 





authorities at Neenah, Wis., relative to the in- 





- an 
augurating of water-works. His plan is to 
the water from Lake Winnebago 1,400 feet from 
the shore. 


The Bellaire (O.) Stove Works is doing an exo. 
lent business. Its facilities are taxed to the yt. 
most capacity to put out its orders, and will $00n 
be compelled to build an addition to its already 
large works. 


A Pottstown (Pa.) dispatch says that, “owing to 
the very general improvement in the iron m 
the steel works at Stowe, near Pottstown, will jp, 
crease its force of operatives several hundred 
and run on double time, beginning August 24.» 


The new whip factory at Wellsville, Pa., will hy 
200x84 feet, three storieshigh. It will be one of the 
largest of its kind in the county when ¢op. 
pleted. Twelve new houses have been erected at 
Wellsvilie this year. The village is having a boom 
in the building line. 


G. L. Loope, W. F. Swift and C. S. Bundy haye 
incorporated the Mexican Powder Company, g 
Covington, Ky., to manufacture and sell dynamite 
and powder; capital stock, $2,500,000. The com. 
pany is to have branch offices at Yosemite, Ky., 
and in Michigan, Illinois and Mexicu. 


The work of removing the equipment of the 
Standard Axle Works, of Wheeling, W. Va., and re. 
placing it with machinery for the Warwood Too] 
Works, has been going on for sometime. A large 
force has been steadily employed. It is expected 
to have the works in operation soon. 


There is water-works agitation at Keyport, N.J,; 
Atlantic Highlands, N. J.; Forest Grove, Ore.; 
Lonaconing, Md.; Depew, N. Y.; Girard, Pa.; Pull. 
man, Wash.; Athena, Ore.; Milan, Tenn.; Saybrook, 
Il].; Moorestown, N. J.; Reading, O ; Santa Fe, ¥, 
M.; McKinney, Texas; Piedmont, West Va. 


Bartlett & Company, 21-23 Rose street, New 
York, who make a specialty of high grade cata. 
logues for manufacturers, have issued a very artis. 
tic pamphlet, explaining the nature of their busi- 
ness, and its advantages to manufacturers of 
machinery and others. It is sent on application, 


The Waldo and Penobscot Agricultural Society 
is about to establish a system of water-works on 
their park at Monroe, Maine, by taking water from 
the lowland springs and conveying it to the de- 
sired spot by the use of a wind-mill. The village, 
which is situated on a lower elevation, may be 
watered the same way. 


Mr. Thomas Lowry, a well-known capitalist, has 
organized the Minneapolis Improvement Company, 
North East, of Minneapolis, Minn., with a capital 
of $2,000,000, of which he will be president. The 
company will locate manufacturing plants on a 
tract of 1,100 acres, just outside of the city limits, 
owned by it. The electric car lines will be ex- 
tended into the grounds. 


The Brown & Sharpe Mfg. Co., of Providence, R. 
I., have issued a new edition of their pamphlet on 
their universal cutter and reamer grinder. The 
matter bas been entirely rewritten, and a number 
of new illustrations added, some of these relating 
to new devices. The pamphlet contains informa- 
tion on the matter of grinding cutters that is usefal 
tothe user of any cutter grinder, and is sent free to 
any address upon application. 


The Pittsburgh Rolled Axle Company has been re- 
cently inccrporated, with a capital stock of $350,000. 
Among the directors of the new concern are Job 
8. McIntosh, of Walls Station, and Watkins T. Wil- 
liams, of Braddock. E. E. Slick, a- draftsman at 
the Edgar Thomson steel works, is interested in 
the device, from which it is claimed car axlesin 
iron or steel can be rolled direct. The new com- 
pany will lease property for a test plant. 


Owing to a rapidly increasing business, the 
Howard Brothers Manufacturing Company, of 
Worcester, Mass., have for some time been greatly 
inconvenienced by lack of space They are now 
building a new shop at the corner of Vine and 
Franklin streets, 100x87.6 feet at the widest point, 
and fourstories high The building will be com 
pleted by the middle of September, and before the 
beginning of October the company expect to have 
their new plant in full operation. 


The Ashley Engineering Co., whose offices are at 
136 Liberty street, N. Y., has recently completed at 
Hawthorne, N.J., a new brick shop, 22x45 feet, two 
stories high, with an extension for boilers. They 
are at present employing ten men on patented 
specialties, mostly relating to the use of steam, 
such as steam and water traps, damper regulators, 
automatic boiler feeders, electric and other low 
water alarms, etc. Two pattern makers are at 
present employed in getting out patterns for new 
work. 


The Washburn & Moen Mfg. Co., of Worcester, 
Mass., have taken out a permit for erecting a neW 
mill building of large dimensions at the Quinsig& 
mond Works forthe manufacture of all kinds of 
wire springs. Between 200 and 300 hands will be 
employed in this department, and new and cosy 
machinery is already being made for the new 
plant. The company have heretofore made only 
a limited variety of springs, but now propose 1 
make nearly every kind of wire spring called f 
by the trade. ; 


The Berlin Iron Bridge Co., of East Berlin, 0002. 
are putting up two iron bulldings for the Randol 
& Clowes Co., at Waterbury, Conn. One a casting 
shop 42 feet wiue by 82 feet long, and another 4 
pickle room 25 feet wide by 100 feet long: The 
Berlin Company are also building a new £48 — 
for the Philadelphia & Reading Railroad, at sage 
de.phia, Pa., a new retort house for the Geo ™ 
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Morrill Co., of Boston, Mass., and a new boiler 
pouse for the Pope Mfg. Co., at Hartford, Conn. 
All of these buildings are to be of iron, after the 
well-known plans of the Berlin Company. 


Articles of incorporation have been filed by the 
Lodge & Shipley Machine Tool Co., Cincinnati, O., 
with a paid-up capital stock of $100,000. The new 
company succeeds tothe plant and business of the 
Obio Machine Tool Co., William Lodge, proprietor, 
and with Mr. William Lodge as president and gen- 
eral manager, and Mr. Murray Shipley, Jr., vice- 
president and secretary. They propose, in addi- 
tion to the specialties they are now producing, to 
manufacture a line of turret lathes of new design, 
and embodying a number of the patented fcatures 
contained in the motor gear lathe recently put on 
the market by the Obio Machine Tool Company. 
In addition to the above, the Lodge & Shipley Ma- 
chine Tool Co. will manufacture a complete line of 
machinery for boring and turning pulleys, coup- 
lings, friction clutches, etc., from twenty inches to 
six feet in diameter. 


The Niagara Falls tunnel will probably be fin- 
ished October 1, and the wheel-pit excavation 
snortly after. Power will begin to be furnished to- 
ward the end of March, at latest, possibly in Janu- 
ary,and at two points: 1. The central station, 
where about 10,000 horse-power will be turned out 
from three 5,000 horse-power wheels, which will 
probably be converted into electricity and dis- 
tributed. By enlarging the wheel-pit ten 5,000 
horsepower wheels can be put at this point. 2 
About 3,000 horse-power for the Niagara Falls 
Paper Co., which is furnished at the extremely low 
price of $8 per year per 24-hour horse-power, we 
understand. The company’s public announce- 
ments of rates for power are $10 per horse-power 
for 5,000 horse-power or over; $10.50 for 4,500 horse- 
power; $11 for 4,000 horse-power and so on down to 
$21 for 300 horse-power, all for 24-hour power if 
wanted, the cost of ordinary steam power for a 
10-hour day ranging from $25 to $40. There will be 
seen to be a large margin, therefore, even from the 
higher rates for the water-power. The ultimate 
vapacity of the tunnel is some 100,000 horse-power 
of 24-hour power.—LZastern Controller. 





Machinists’ Supplies and Iron. 





NEw York, September 3, 1892. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $1450; Gray Forge, $13 to $14. Southern 
brands of good Cena A are obtainable at $14.25 to 
$15 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.75 to $13.50 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market is dull and easy. We 
quote L. X.. 114%c. to 1134¢.; Cookson’s, 1244c. to 
1244c.; Hallett’s, 10}4c. to 105¢c. 

Copper—The market is quiet. and quotations are 
nominal. Lake Copper is quoted at 10.50c. to 10.60c. 
Casting Copper is held at 105c. to lic. 

Lead—A stronger feeling prevails. Sales of 200 
tons have peen made at 4%c. to 4.15c. Holders now 
ask 4.20c. 

Lard Oil—Prime City is quoted at 62c. to 68c.; 
Western on spot at 61c. 

Spelter—The market is quiet. 
ing 4.70c. in a nominal way. 

Tin—Tbe market is changeable. During the he- 
ginning of the week 75 tons changed hands at 20 60c. 
for October, November and December delivery; and 
at oo date sales have been made at 20 25c. to 
20.35c. 


Ld 

* WAN TED* 

** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to gear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Holders are quot- 








Wanted—Position by exp’d draftsman. N. Y. City; 
references furnished. Box 73, AM. MACHINIST. 


Wanted —Agentsin every shop for machinists’ fine 
tools, sliding calipers, etc. E.G.Smith,Columbia, Pa. 


Wanted—Position as foreman boiler maker; ref- 
erence furnished. Foreman, Am. MACHINIST, 


Wanted—Two or three first-class machinists at 
once. Gisholt Machine Co., Madison, Wis. 


Assistant mechanical draftsman of 5 years’ ex- 
perience desires situation. Box 77, AM. MACHINIST. 


Position wanted by graduate of Cornell Universi- 
ty_as draftsman; 2 years’ machine shop experience. 
Address 8. C., AMERICAN MACHINIST. 


First-class mechanical draftsman and designer 
desires to make a change. Address Reliable, 27, 
AMERICAN MACHINIST. 
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Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracuss, N. Y. 
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STEAM BOILERS, 


THEIR CONSTRUCTION, STRENGTH 


AND ECONOMICAL WORKING. 
By ROBERT WILSON AND J, J. FLATHER. 


“The Standard for Practical Men.” 


108 Illustrations, Tables, etc.,12 mo. Cloth, $2.50. 


JOHN WILEY & SONS, 
53 East Tenth Street, New Uork. 


The Moore & White Co., 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


The “« Moore & White ” 
Friction Clutches 


MAL A Cut-off Couplings. 
CASTINGS FOR HIGH SPEED 
ENCINES. 















iilinders 6x74; 4x46 ; 8x86; 2x8; with Castings 
ine rasses.and Cast Steel Crank Shaft, Connect- 
Rod and Rock Shaft. 


T. SHRIVER & CO., 


333 E. 56ru Sr. 
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SCREW MACHINES. 








COMP TEMETER. 


Prevents 


Office Headache. 

Mistakes in Addition. 

Mistakes in Carrying 
Forward. 

Listing Scattered Items 
to add them. 








Saves 


60% of time in doing 
the work. 

And all the time look- 
ing for errors. 


Solves with great rapidity and absolute 
accuracy all arithmetical problems, 


WRITE FOR PAMPHLET. 
FELT & TARRANT MEG. CO. 
52-56 Illinois Street, CHICAGO. If 





ASHLEY ENGINEERING CO., 


MANUFACTURERS OF 


STEAM SPECIALTIES. 


136 Liberty St., New York. 





Having completed our New Works at 
Hawthorne, N. J., and equipped same with 
New and Improved Machinery, we are pre- 
pared to take contracts for manufacturing 
STEAM SPECIALTIES and 


SPECIAL MACHINERY. 





Wanted—Position by designer of hydraulic ma 
chinery and tools; 8 years draftsman, 8 machinist 
and tool maker. Box 68, AMERICAN MACHINIST. 

Wanted—Ry man long experienced in general 
machinery business, position in charge New York 
office of aMfg. Co. Engineer, Am. MAcuINIsT. 


Wanted—Three planer hands, 3 lathe bands, and 
2 floor hand*, all first-class men. Sioux City En- 
gine Works, Sioux City, Iowa. 

Wanted—In a foundry making cotton machinery 
castings, a foreman; give age, exp., refs., national- 
ity, and pay expected. X., AMERICAN MACHINIST. 


Wanted—A pattern maker on cotton machinery 
work; must be thoroughly acquainted with foundry 
practice; state age, experience, nationality, and 
pay expected. Address Y., AMERICAN MACHINIST. 


Wanted —A young man as draftsman; one able to 
make good tracings, and to work from sketches. 
Address, stating age, experience, and salary ex- 
pected, Box 75, AMERICAN MACHINIST. 


First-class mechanical draftsman (graduate Swed- 
en. age 24), with 4 years’ exp. in this country, thor- 
oughly competent in eng and pump designing, de- 
sires engagement. Box 67, AMERICAN MACHINIST. 


Wanted—A capabie and practical machinist, one 
having experience on machine tool work. A good 
opportunity fora thoroughly reliable and compe- 
teut man. Address Box 70, AMERICAN MACHINIST. 


Draftsman.—A machinist with technical training, 
and 8 years’ drafting and designing experience, de- 
sires a situation; steam engines or cranes pre- 
ferred. Address Age 34, care AM. MACHINIST. 


Wanted—Foreman for machine shop employing 
about fifty hands; a thorough machinist, and one 
capable of handling men required. Address P. VU. 
Luck Box 82, Waterbury, Conn. 





Wanted—By a graduate of Stevens Institute, 
who has held a similar position—to which he refers 
—a position as superintendent or general manager 
with a mfg. concern; refs. Box 76, AM. MACHINIST. 


Wanted—ist-class man, successful in managing 
men, and thoroughly acquainted with screw ma- 
chine work, to take superintendence of a ma- 
chine screw factory in Western city. Address 
Queen City, AMERICAN MACHINIST. 

An energetic and progressive young man (80), 
with a general machinery firm 12 years, both in the 
works and offices,and competent to conduct the 
office department of a manufacturing concern, de- 
sires a similar position, or some other of trust; ref- 
erences of the bighest character. Address J. C. 
Reynolds, Box 5, 165 Fulton Street, New York. 








} MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
85 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 





Cheap 2d-hd lathes & planers. 8. M. York,Clev’d, O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,0O. 
Bolt Cutter Heads a Spec’y. Am. Tool Wks., Cleyv.,O. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 


Designs perfected; drawings, patterns and ma- 
chines made to order. 8S. Carey, 17 Broadway, N. Y. 





ACKNE 
AMMERS 





Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 

INVESTIGATION IS NOT COSTLY. 

INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER 6O., 


20 Johnson St., CLEVELAND, 0. 








VANDERBEEK’S 


NEW COUNTERSHAFTS. 
NEW CONSTRUCTION, 
NEW FRICTION AND SELF-OILING 
THROUGHOUT. 
THE STATES MACHINE CoO., 
HARTFORD, CONN, 





THE McNAULL 
UNIVERSAL RADIAL 


DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft, 
swiog. Send for circulars. 


MaMa Mac, & ay 0 


RONCEVERTE, W. Va. 








SMOOTH COLD DRAWN 
New Y« 


STEEN. UBES 


John S. Leng’s 


Son & Co 


WANTED 


to dispose of the patents of Mauser’s patent Sur- 
face Gauge illustrated in this issue of the AmeErr- 
can Macurnist, or will arrange for its manufacture 


on royalty. 
A.. MAUSER, 
54 BUCKINGHAM ST., HARTFORD, CT. 


SWIVEL BASE, 


OFFSET JAW VISE. 


ciall 
for’ drill aR. 5 
where chucks cannot 
be used, and 


good for special we 


regular bench work. 
Send for catalogue 

of full line of the most 

designed, 
















pattern makers’ vises 
and small tools. 


HOLLANDS MFC. CO., 


JAMES = STRATE 
Engineering Works and Stock on Hand, 


NEW CASTLE, PA., 


Will be sold at public sale, Saturday, September 1I¢th, 
1892, at 10 o’clock A. M., on the premises, 
For particulars apply to 
ALEXANDER THOMAS, Assignee, 
PITTSBURGH, PA. 








STUART’S PATENT IMIPROVED WEDGE COUPLING. 






NO KEYS NOR KEY SEATING. 
SENT ON TRIAL. 
Can be attached or removed in a few seconds 


= \.«> without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest, 


Send for discounts and illustrated Price List of 
2 sizes. 


ROBERT J. STUART, 
NEW HAMBURG, NX. Y. 








BORING «»» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


14 SiIZES—FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


ae WILMINCTON, 


DEL. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


H.W. JOHNS MANUFACTURING 6O., 


87 Maiden Lane, NEW YORK. 
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}+ MISCELLANEOUS WANTS - 

Advertisements will be inserted under this head at 
BS cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be Forwarded, 





Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. 0. Chase, Newark, N. J 

Design & superintendence of mach’y. Drs awings. 
ete., made. Claud Mantle, 598 E. 134th St., N. Y. 

Wanted—A specialty to manufacture either heavy 
or light work. We have splendid facilities. Address 
* Manufacturers,” Rockford, Hl. 


Half 
in Boston 
jifetime 


in a machinery business, 
this is a 
Mass 


interest 
twenty-two years: 
Box 5, Roxbury, 


For Sale 
established 


chance of a Lock 


For Sale—A_ well-located shop down town New 
York. suitable for brass and light machine work. 
J. Jones & Son, 39 Vesey Street, New York 


Agency wanted—A young, energetic mechanical 
engineer wants torepresent some good firms for 
Buffalo and surroundings. Box 44, care AM. MAcH 


Wanteda- —Hardwace speciaities to ound = send 2%: 
vents for * Eureaa Kn Ite and Shears Sharpener.” 
W.A. Smith & Co., 227 Eddy Street. Providence. R. 1 


For Sale—All the machinery and fixtures of a 
machine shop and foundry situated at Whitesboro, 
N.Y. Lists sent on application to B. T. Babbitt, 
New York City. 

Wanted—To rent. 
foundry that will give 
men, making light machinery. D. 
cester, N. Y 

30und voiumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


or would run by the tona 
steady employment to ten 
F. Slade, Wor- 


Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu 
facturing. Write us. Moseley & Co., Elgin, Ill 


The undersigned have decided to confine them- 
selves exclusively to the manufacture of their auto- 
matic engine, and offer their patterns and general 
jobbing trade for sale; jobbing trade amounted to 
$93.000 the last twelve months: a splendid chance 
for a good mechanic to start in with a permanent 
and good paying trade. Address J. H. McEwen 
Mfg. Co., Ridgway, Pa. 





MACHINE TOOLS 


IN STOCK. 
LATHES. 


FLATHER. 

SLAISDELL. 
FIFIELD. 
14° x6 an 
TREX 


All sizes of 


“6 


One each, 24'x12’ Fircusura. 


One SELLERS. 


PLANERS. 
All sizes of Warrcoms. 
F LATHER, 
30°'x8' and 36°x8 PEASE. 


DRILLS. 
PRENTICE 
3LAISDELL 
CINCINNATI RADIAI 
One 8’ NEWTON SLOTTER. 
All sizes of HlenpEY and GouLp SHAPERS. 


WRITE FOR PRICES. 


HILL, CLARKE & C€O., 


156 OLIVER SrTr.,, BOSTON, MIASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 


10 ft x10 ft.xt6 ft. Planer 1 Head 


One each, 


All sizes of 


One 5 





2 1. NASNSO ft ’ Heads 
72 in. x48 (t.x2I ft do } Heads, Detrick & Harvey, new 
62 in x48 in xl? ot do 1 do 
4 in.xt2in x2th tt. do 2 do 
Winx ino xso tt do 2 do 
in xs in.xl2 ft do 1 do 
in x38 inxs ft do Powel Al 
in. x30 im.x7 A&R Pte 1 Head 
26 in. xv6 in. x6 ft do 1 do 
24 in. x24 in.x6 ft do 1 do 
22 in.x2l in.x5 ft do 1 do 
0in.x30 ft. Bed Triple Geared New Engine Lathe 
iin.x22 ft. do ao do do 
42 in.x17 ft do Al do lo 
36 in. x24% ft New Haven do de 
Win x28 ft. D.W. Pond Shafting Lathe 
v6 in. x2) tt Db. W. Pond Enyine ke 


2 in xl2, 14, 16, 18 ft. Red New ck do 
in xXl2, 14,16, tt. do do do de 
21 inn xl0, 12 ft do 4lo do lo 
20in.x 7 & 8 ft. do 1 Hand 1 do 
in.x 6,7 R8 ft do New & do 1 do 
7 in.x 8 ft do do 1 do 
6in.x6 & 8 ft do do do do do 
Linx 6&8 ft do de do do do 
ld in.x 6 ft do do do do o 


Car Axle Lathe, Bement 

9 & 12in. Stroke Slotters 

i, 18, Zein. Crank Shapers 
6 & S0in. Geared Shapers 
2 24, 28, 30. & 36 in. Drills 
Bolt Cutters 

2 Garvin No. 4 Millers, Al 

1 Brainerd No. 3 Miller, Al 

No. 5 Stiles ress, Geared, Al 


GEO. PLACE MACHINE CO.. 


120 BROADWAY, NEW YORK. 












FOR SALE. 


THE FOLLOWING LIST OF 


Second-Hand Machinery in Stock, 


MODERN STYLE, in first-class run- 
ning order, WILL BE SOLD LOW, 


Lathe, 66 in. swing, 24 ft. bed, powerfully geared, 
very heavy, with screw feed, extra slotted tables 
for boring, boring bars and ‘shatt. Suitable for 
boring and facing large cylinders, facing col- 
umns, etc. 

Special Lathe, 60 in. swing, for boring, turning and 
facing; has two tools, boring attachment, facing 
attachment for 60 in, work, and complete with 
42 in. chuck, Used six months. Al order. 

Key-seating Machine, for large and small wheels, 
can be used as a portable or stationary. 

Fitchburg Shaper, 14 in. stroke, traveling head with 
vise, latest pattern. Used six months. A1 order. 

Slotting Machine, 8 in. stroke, with automatic cross, 
siie and circular feed Al order. 

Lathe & Morse Planer, 24 in.x8 ft., late pattern. 

Al order. 
with 2 in. 
feed 


Jones & Lamson No. 11 Serew Machine, 
hole, clutch gears, chasing bar, automatic 
on turret, complete with chuc ks and tools. 

Al order. 

Boiler Bending Rolls, improved style, 8 and 10 ft. 

Riveting Machine, 60 in. gap, for boiler and bridge 
work, complete overhead hoisting rig, with 
cross and sie movements, and large assortment 
of dies in good order. 

Large stock of Lathes, Planers, Shapers, 
ete., both new and second-hand. 


J. J. McCABE, 


SUCCESSOR TO | 
c. P. BULLARD’S | 08 Cortlandt Street, 
NEW YORK. 
LOOK AT THESE BARCAINS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 
1 28in.x15 ft. Blaisdell, Plain Rest, Raised to 36 in.., 
used about five years, 
26in “ iy Blaisdell Compound Rest, Raised to 
6 i Good order. 
16 in x6 ft. Hatfield, Rise & Fe all Rest Cheap 
15 in. x6 ft. blaisdell, with 5 in 
three Jaw Universal Chuck Fitted 
20 in x6 ft. Bullard Plain Turning Lathe, with 
Taper Attachment 
1 12in.x4 ft. Keed Plain Turning Lathe, 
Geared, Kise and Fall Kest 
PLANERS 
Pond Planer, used about a 
year and a ha Al condition. 
122 in x22in.x5 ft. N Y¥.S. E.Co., Planer. Strong 
Tool Good order. 
MISCELL ANE OUs. 
1 Barnes Friction sensitive Dri Al condition. 
1 Matt & Whituey 6 Spindle brill Press Good orver,. 
1 Garvin Four-Spindle Drill Press Nearly new. 
1 
1 
1 


Drills, 





N.Y. Mach’y Warerooms, 





Good order. 


Fair order. 


-_ 


Al condition. 
Back 
Al condition. 


1 28 in. x28 in. x8 ft 


2410, Cincinnati W heel Feed Sliding Head Drill. Good order 
l2in. Gould & Eberhardt Crank Shaper Good as new. 
16 in. Stroke Shaper, Light 
Pattern. Good order 
1 Ames Two Spindle Profiler, with Cutters Good order 
I Pratt & Whitney Lincoln Pattern Milling 
Machine, with twoextra special Vises 
1 Bac k (Gieared, Power Feed Miller, weighsabout 
2200 Lbs Fair condition . Cheap 
120in x ft. Reed Turret Head Chuc ne Lathe.Good as new 
120ia.x6 ft. Bullard Chucking Lathe. Back 
Geared, Power Feed with l4in. Chuck fitted. Good order 
116 in.x? ft. Arbor Fox Lathe, with Chasing Bar 
and set Overtail Stock Fair order ; Cheap 
Write for list of over 400 New and Second-hand Ma 
chtnes in stock, 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL StTs., NEw YORK. 


Hendey Friction 


Good order 





PATTERN MAKERS’ SHOOT 











Ht A UT 
MOMEernnnOn, © NEQUURLCTONPERIOETE »! Hl 








PLANE & JACK BOARD. 
A.J. WILKINSON & CO. 


Box 3600. 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





WHEELER CONDENSER AND ENGINEERING CO. 





92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMI tOVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell {ron Works, 


Machinery for Sugar Plantations and Refiner 
les. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blact Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 











ST 


THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





po MILLING CUTTER BLANKS 


SQ 


PITTSBURG 
Cuicaco 
New York 


H. 


OF THE FINEST STEEL, 


ANNEALED. 








FOOT BND 


for ELECTRICAL 
for TOOL-MAKERs, 
MACHINE SHOP WORK. 
construction. 
market, quality considered. 
and Special Discounts to 


THE SEBASTIAN-MAY co.,h 
SIDNEY, OHIO, U.S. A. 


superior in 


wer LATHES ¢ 


—_ EXPERIMENTAL work 
UNSMITHS and GENERAL 
Elegant in design and 
The cheapest in the 
Write for Catalogue 








SOMETHING NEW.—GALLOWAY’S LIGHTNING DIE STOCK FOR PIPy, 


HANDY, 


Manufactured by WHT EY & RUSSELL MFG. CO.. 





and 
DURABLE. 


CREENFIELD, MASS. 
SEND FOR NEW CATALOGUE 


SY 





Modern De i 


Valuable Features, 
CATALOGUE FREE. jf 
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SEBASTIAN LATHE C0. 


& 45 Central Ave., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES. 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES 





R. MUSHETS 


STEELS. 


SPECIAL 
AND 
TITANIC. 


11 & 13 Oliver St., 


How to get the best results with ‘“*R. MUSHET’S SPECT‘! 


STEEL.” Greatly increase your speeds and feeds; then compar: 
the work you turn off with that done by any other known st« 
This will make the first cost of ‘ 1 


* Mushet’s’’ look insignificant t 


B. M. JONES & CO., 


Sole Representatives in the United States 
BOSTON, MASS. 
143 Liberty St., NEW YORK, 








TOOLS, 
DRILLS, 





ALL KINDS IN STOCK, 


Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
; 0.1 WM. JESSOP & SONS, LD. 








fale Tess 


KS ‘y WHR, 


KS of 
Se 





FOR 


PATTERN 


WORKS, 


PATERSON, N. J 


MAKERS. 
SROYLE MACHINE 








|For Te ATHE 


= $40 


Circus 


Niaceanatiiac th 


BOX 1008 


PROVIDENCE,R.I. 
















| & rs 
se Pid ©, 
RNS) ¢, “o> 
| 4°: sy Z a 
Way. SS Gy, ’ 
| ‘4° WS AND bp, 5 
ser Y sk Making Machinery ce. Ss 
| a S s Cy 


OF OUR SPECIALTIES 


COLLEGE OUTFITS A LEADER. 


THE EGAN (C0. 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U, 












SOFT GRAY 1RON CASTINGS. 


From 14 oz. to 1000 Ibs. Small Castings 4 
Specialty. Light machinery wanted to bud. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 





CHURCH'S 
DOUBLE and SINGLE SPEED INDICATORS. 





CHURCH & SLEIGHT, 109 FULTON ST., N 





Boris 





BRIDGEPORT ~ CONN~ 





TU A 


BRIDGEPORT MACHINE 





NG 
Ml 


| 




















= 
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AMER [CAN 


NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


7 BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURK kh, FIELD, Vice-President. 
FRANK L, WILCOX, Treasurer. GEO. H. SAGE, Secretary. 

















aa ibove illustration, taken direct from a photograph, shows the interior of an Tron Foundry designed 
nd built by us for The Farrel Foundry & Machine Co., at Ansonia, Conn. The building is 129 ft. 
in width by 302 ft. mlength. The wings are 30 ft. and 43 ft. respectively, and the central 
portion is 56 tt. in width. The central portion of the building is controlled | ya 
hydraulic traveling crane with a travel the full length of the building, and 
is also arranged with jib cranes for delivering material from the 
traveling crane to the cranes in the wing trusses 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


BRASS AND BRONZE CASTINGS | AMERICAN AND FOREIGN PATENTS. 


A SPECIALTY. We refer to well-known men and establishments in 

Ry a molder of 50 years experience. Castings guaranteed | the machine trades for whom we have done business. 
true to pattern, Get my prices, 

GEORGE HIBSCH, 4 1-2 Plain St., Epitome of ty hue eee Statistics 


F. W. BARKER'S PATENT AGENCY, 


(Registered English Patent Agent, according to Act 
of Parliament.) 
THE BENNETT BUILDING, 93-99 NASSAU ST.,N.Y. 


Monument Chambers, King Wiili«m St., London, E.C. Fngland. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tool 
for all nch Wood 
workers. Latest and 
Best Design. Infringeres 
Prosecuted. Triai, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 





Albany, N. Y. 








STARRETT'S 


FINE TOOLS 


mere" Skilled mechan- 


\ RA ics prefer them. 















Live dealers sell 
> them. 
Send for tree il 
lustrated Cata- 
logue. 


L. S. STARRETT, Athol, Mass., t 


mw Ax VENTS : Chas Chur hill & Co., Limi mo 
21 Cross St., Finsbury, E. C 
































M ACHIN Is st 








oe PRICES OF, 






ae LECOUNT'S LiGhT “STEEL Doe. 


No. INCH, PRICK, | No. INCH. ~~ PRICE. 
1 Re? ee ee 
2 -& | 185 | Small Set of 8—5.50 
3 | 5O | 9.....2%..... 1.40 | 
4 a . 60 10 Se 1.50 
| 5 144 . 5 + 3% 1.70 
| 6 1ig..... .85 | 12 4 1.90 
7 134 1 00 Full Set of 12 12.00 


Cc. W. LeCOUNT, South Norwalk, Conn. 


These goods are for sale by CHAS. CHURCHILL & CO. , Ltd, 
Cross St., 


London, England. 





NoaTou CO: 
OTROS, HICH: 
USACE 


Lstand, Favucosn & Noxtow Ct. 
WET EMERY GRINDER. 


Any amount of water easily 
use of 
objectionable 
Machine. 
does the work perfectly 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON C0., 


96 TO 106 BATES STREET, 


applied without the 
Treadles, Cocks, or any of the 
features common in this class of 
Truing Device, which is inexpensive, 
and quickly. The whole 


Pump, Hose, 


Send for 


DETROIT, MICH. 





MANUFACTURERS OF | 


AND OTHER s 


FITCHBURG < des 





| THE CELEBRATED 


ai LATHE 


| | METAL-WORKING MACHINES 








aT MILE MACHINERY, 


WE MANUFACTURE 

A line of —— 
for Tile Makers and : 
Potteries. 


Combination Crus her : 
and Pulverizer. 


TTT titi 













prrarsariy Yrurr411 yur mm 


Tile Presses with Steel : 
Nuts and Screws. 


Pug Mills, En- 
caustic Tile Dies, 


Hetheringt gI0 


& a 
Z - j INDIANAPOLIS = 
,— INDIANA. : 


PES b tatu Pits 
Sy A rire Soest otis ssettietty 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as A patentability. 
Full information in my fifty page book, FREE. 
Address 


SAML. C. FITZCERALD. Atty., 
1003 F Street, - = WASHINQTON, D. O. 


rryxyrrri14r11 nm rrr arent 





AXA NEN AAAALA CELA LA LEALLE OAALER EATER IAEA KELATL EL 
—0 7 tT 








THE TOWNSEND FOUNDRY and MACHINE SHOP 


ee an Machinery RUFUS K. TOWNSEND, Prop. WE ARE FULLY EQUIPPED 
astings TO BUILD 
ALBANY, N. Y. 


OF ALL KINDS. LIGHT AND HEAVY 
eens SPECIAL MACHINERY, 
PATTERN MAKING AND WOULD BE PLEASED TO 
And Job Work Desired. 





Send for Cear Catalogue. 


Ce MENNTIIVE SNEE DRILL 


Both hands to handle work. 
Double capacity over old plan. 


SEND FOR CIRCULAR. 


BRADY MFG. CO. 











83 Washington St , Brooklyn, N. Y. 





Vip 35 


FURNISH ESTIMATES. 
FYE ORD DBEZBEZ2ED APES 


BUFFALO FO! 


RGES 





eaten 
BUFFALO FORGE: oo in warwmer N. _ 








BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
HEADQUARTERS for GEARS, 


COOKE & CO.,| 


163 & 165 Washington Street, 


NEWYVY YORK. 


WATERS 
PERFEGT 
ENGINE 
GOVERNOR. | 
Simplest and ma "hy iy? Av 


most sensitive. m1 lay "lon 
e, la 
8a dad 









Send for 1892 Cata- 
PPP logue. 


80 Illustra’ 


tions. Free. 





SWNT 8 


Alp NEWARK, . J. 
CH SEND FOR 





Al CIRCULAR 





WHITE FOR PRICE LIST AND MENTION THIS PAPER. 








THE FOK PATENT OPEN SIDE SHAPER. 


<——)_ No Springing of ram. 


No overhanging table 
Quick Return, stroke 





Under Per ect Control 
Can be Instantly Ad 
justed 116 on. or 24 in 
No Serews to Monkey 
with 
Powerful, Quick, 
Accurate. 
Write for circular 


4 = a ) THE FOX MACHINE C0, 
os . / 325 N. Front St. 
641 Pata TTT GRAND RAPIDS, MICH 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 


8r1o Walnut St., Philadelphia. 


ca Our New and R 
title tiooks, 8&7 pages, 
culars, the whole cove ring every branch of Bol once 
to the Arts, sent fre eand free of postage to any one 
part of the world who will furnish his addre 


‘ed Catalogue of Practical and Scien 
co., and our other Catalogues and Cir 
applied 

in any 


eile ti ee FITCHBURC, 
CATALOCUE E. 14-inch Engine Lathe. MASS. 
ron AA Ea ACHINER 


For Reducing and Pointing Wire. 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Gt. 














Deposited in the U. S $887,000.00. 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
Of Occupation. One Premium the only Payment 
auring year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys 
BOSTON Samuel Appleton, 28 Centr: iI Street. 


NE RS Y« at Kdmund Dwight, Jr., General Agent, 51 Cedar 
tre 

Mippix ‘Geena Tattnall VP aulding, Resident Adviser ; 
W. A. L. LAUGHTON, Manager: John M Ash, Jr., General 
Age at 6 to4 0 alnut Street, Vhiladel shia. 

Cnc : \ rt, 226 and 2-8 La Salle Street. 

ST Lot IS F 'D Hivechite rg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIES. 


Le LON ee 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED SFND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


WORTHINCTON 


PUMPING ENGINE 




















FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 


HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 
FHILADELPHIA, CHICAGO, 
ouis, ST. PAUL 





BOSTON, 
ST. - 
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Cit VELANO TWIST DARILLCO 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cieveiand, O. 
100 & 102 Reade Street, New York. 
85 Oueen Victoria St., London, Eng. 





“HOWE’S SPECIAL” 


TOOL STEEL. 


HOWE, BROWN & CO., L'T'D, PITTSBURGH, PA. % 


93 John St., Now York. 127 Oliver St., Boston. 


FOR THE 


Finest Work 


ESTABLISHED 1859. 





228 Lake 


Chicago. 





GRAHAM TWIST DRILL AND CH 


SOLE MANUFA 


ay _GROOVED SHANK be DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere. _ 


UCK CO., DETROIT, MICH., U. S. A. 


MANUFACTURERS OF 


STEAM 


NEW YORK OFFICE, 


THE BUFFALO STEAM PUMP Co. 


BUFFALO, N. Y. 


PUMPS 


FOR ALL SERVICES. 


76 JOHN STREET. 








“Eig LEER 





“OK XI2 


THE CANTON STEAM PUMP CoO., 


ANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 


ABSOLUTELY First CLAss, 
Discounts and Terms on Application, 


CANTON, 
eHIe 





Win Xi'ex 2" 





CTURERS oF 


Send for Catalogue. 








PLAIN and 
UNIVERSAL 





AGHINES 


of approved ce 
sign and hich 
2. grade workman 
% ship. 

* KEMPSMITH 
MACHINE TOCL CO,, 
Milwaukee, Wis. 


=a) & 7) i> 4 























bee 

| [KEV NEW YORK coy 

Non AND CHICAGO. | i 

iN Manufacturers of 4 
S Drawing Materials, |; 
AAA Surveying Instru- [| | th 

| ~s=—= ments, &c. al 


Paragon ae Instruments, Extra and Be st Qua ali ty, 
German Drawing Instruments Parag n, Duple x, Univer- 
sal, Anvil Drawing. Helios, B lue Pro »cess Papers, “Sele 
Triangles Squares, Slide Rule » Prendaed Peobic oo 

ro se-section Papers. Dataiegas te ) professional people on 
a »pli ication, 





rn BACK ADJUSTABLE 


Sy Power Press 


Vertical 


—OR— 


Inclined, 


For Cutting and Forming 


SMALL ARTICLES OF 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKLYN,N.Y. 









SAIC- J ~_ Name Plates, cast under Pneu- 
zen Youn Orne matic Pressure inany Metal, a specialty, 


at 2 centssq.in. Better than Electrotypes, 








ILLING) 


DRILL GRINDER. 






THE WASHBURN SHOPS, 
WORCESTER, MASS. 


SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 








DUPLEX MINE PUMP, 


JEANESVILLE 


aati —a co., PA. 


IRON WORKS, 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, SINKING Pumps, PrESsune 


Pumps, Vacuum PuMPS, ARTESIAN WEL 
Pumps, Power Pumps, Erc., Etc. 








|BROUILLARD & JONES TOOL CO., 


275 MAIN St., SPRINGFIELD, Mass. 


| Dies, Punches and Special Tools, 


ALSO EXPERIMENTING ON FINE MACHINES. 
Estimates Given Freely. 


W. 6. YOUNG MPG GO, "iscsi 
Engine Lathes, Hand Lathes, 
FONT POWER LATHES, SLIDE RESTS, ETC. 


ADIA 
ADIA 
ADIA 
RILL 
RILL 
RILL 
















ENTIRELY NEW . 
PATENTED NOV. 3, 1891. 
From 3 ft. to 8 ft. Swing. 
Will be sent to any responsible firm on trial 
-ADDRESS 


DIETZ, GANG & CO.., Cincinnati, 0. 





Ce eZO 


case 
oe 


ay WIRE 


WITH F. 


For making 
flat, or square 


wanted, that 
goods, which 


BLAKE & JOHNSON, 


here with Als 
Send sar aples 


WATERBURY, CONN. 


BUILDERS OF 


FORMING MACHINES 


B. MANVILLE’S PATENT SLIDING FORMER. 


artic ‘les from the coil, Of otthor Fs vund, half round, 
Wire, similar in shap Ay those shown in the cut 
zininar articles made tod rde Tr, 
of articles required, and mention que antity 
we may anc “yo » Pee ‘es for either machine or the 
ever may be « vd. 





\ BLISS CO., 


(LIMITED.) 


| Adams St., 
Brooklyn, 
N.Y 


HAMMERS, 

PUNCHES, 

SHEARS, 

PRESSES AND DIES. 


OWNERS »h 


The Stiles & Parker press C0. 











"Wd ‘Wind’ 13aVWV Tina 
*$J99NIS BADGIIA DULY ptz 
SHIOM DUP BDI 


THE HENDERSON MACHINE TOOL 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Ete. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES, 


00. 


ee eee ses e5eseseSese5e52525e59 


NO. 3 FLEETWOOD SAW 


RACTICAL | 
DRAWING.” 


By 3J.G. A. MEYER. 


This valuable series of 93 articles 
iaving been concluded, copies of the 
American Machinist containing 
hem will be sent by mail to any address 
in the U.S., Canada or Mevico, for $4.65, 
r single copies, 5 cts. each, postpaid. 


Order now before obi stock ae 
of papers is 6xhahsted. 


| ADDRESS: 
American Machinist, 


203 BROADWAY, 
NEW YORK. 


y ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articies 
having beea concluded, copies of @ 
American Machinist contaipine 
them will be sent by mail to atty a dd 3 
in the U.8.,Canada or Mexico, for $5 
or single co opies, 5 ets. each, postpaid 











Complete Outfits for Bolt and C 
0 La =a, Bolt Cutters, 


Bolt Headers, 
Nut Machines, 


Bolt Nut Machinery. 


Bolt Pointers, 
Upsetté?ts and Benders, 
Nut Tappers, 


Catalogue on Application 


ar Shops, 








DRY $ 


709 MARKET eT., . 


IF YOU WISH TO OBTAIN 


TEAM, 


Write POND ENGINEERING CO, 


. ST. LOUIS. 


-— 





on eee o ese Seo eseSesesese se sese 


BALLS & 


For all Anti+Friction dye 


STEEL BALLS from 2” 


: 


: 
: 





READY FOR IMMEDIATE sHt®4t} to 
Sizes up to 3’’in a short tiie Alamins vid 
hard as hardeed tool steel all sizes 
above 4”. Write for a and 


samples 


GRANT ANTI-FRICTION BALL 


Ii rCIIBURG, MASS, 





CUT 


WITH OUR 


Fitted for FOOT or STEAM Power 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, DELAWARE, 


FOR SALE BY 





CHAS. CHURCHILL & CO., Limited, 








No. 21 Cross Street, Finsbury, London, Engiend. 





SEND FOR CATALOGUE. 


STER verter evr CO, 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


THEPECK PATENT —a'G(0 
DROP PRE cK - 


MINERS1 ‘a 


Be Seg R 


_NEW HAVE taeeuill 

















Rect’s Forse Blast Rotary Blows, 


FOR 


FOURSRITS, SMITH SHOPS, PNEUMAT!C 
BES, VENTILATION, ETC. 


Tm & 


SLOW SPEED, POSITIVE BLAST 
PERFECTLY BALANCED, 





Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers 
CONNERSVILLE, IND, 

§. 8. TOWNSEND, Gen. At.’ Bic . 

COOKE & CO., Selling Agts. Nrw'vons 


In Writing Please Mention This Paper. 





— wl fe 


EPTEMBER 8 1892] 


AMERICA N- 





tS 


M nin saspucisedea 1 





Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or Superheated Steam— Durability—Low Cost of Main- 
tenance—Kase of Transportation and General Efficiency are among the advantages 
possessed by the “Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet— Drawings, 
furnished for any amount of power from 4 k 

State requirements and consider our proposities. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


— and Estimates promptly 


NEW YORK, N. Y- 
4) Dey Street. 


ATLANTA, GA 
9 No. Pryor Street 





THOS. H. DALLETT & CO., 


Yo k Street & Sedgley Ave., 
“5 ee 


Manufacturers of 


Portable Drills, Hand 
Drilis, Boiler Shell “a8 
Light Drill Presses. 


ELECTRIC MOTORS “4s ! 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Flevators, Fumps, Presses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For installation of Complete 
Power Plants. 


PORTABLE 


DRILLING MAGRINES, 


MANUFACTURED BY 


Albert L. Colburn, 
No. 4 Wall Street, 
NEW HAVEN, CONN. 


Send for Catalogue. 

















Wes Chur wy Oa Seam Eni ody ty A S.A. 


Under Westcott's Patent. 





Manufacturers of all kinds of 
LATHE 
—AND— 


Ic — Little Giant Improved Double G rip. 
No. | Diameter, Holding Drills. 
10 | 204 inc *h. Oto & inc h. 
1 | 234 Oto 5g 
2 3L6 Otol 
| 4 " 0 to 1in.,extra 


DRILL. 
strc ong 
& 


’ hy 
a4 86 


SEND FOR ILLUS 


eh ees CATALOGUE 
“THE HORTON LATHE CHUCK. g 
MORE THAN 300 SIZES AND STYLES. COMPRISING 
Universal Chucks, Independent 
r Chucks, Combination Chucks, 
Of Every Description. Send for 52 page lilustrated Catalogue, 


| The E. HORTON & SON CO., Windsor Locks, Conn., U. §. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch, 
in stock three sizes—8 inch, 10 inch and 12 inch. 


send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO. 


CHUCKS). PINION KEY CHUCKS. 


$ r ger — sé om come oe Se pinion on the key 

shaft t Ss been us for years by the largest 

NEW REVERSIBLE JAWS nd inetroment factories 4k Gu 0. ES 
‘DOVETAILED ) 


LAN! 
CANO electrical and instrument factories in the U. It 
UFACTURED BY 


: — anted durable and true. Ask for it at ear 
dealer’s. 

THE HOGGSON & PETTIS MFC. CO., 

Est. 1549. NEW HAVEN, CONN. 








We now carry 





Sweet 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
Makers of Implements for 
wm, Standard Measurements. 


GRINDING 
MACHINERY 


PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


der. 


rin 


52, 300 


In 6 se 


ul 


x 


oe GD 


Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 


MACHINE TAPPING 


MADE EASY 


BY USING 


Lelant! Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL 60., 


HOLYOKE, MASS. 





Water Tool ¢ 








Does not break taps. Requires no 
adjustment from one size of taps to 
another. 








THED.E.WHITON MACHINE CO. 
POSITIVE DRIVING DRILL CHUCK. 


No. 5 Oak St., New London, Conn. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 
For either straight or taper Shank Drills. » 
=, Has the Holding 


SKINNER 
Power of Taper Socket 


together with all the 
advantages of the com- 
mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
to 


= 
THE PRATT CHUCK CoO., 
Clayville, N. Y., U. ’s. A. 





‘ Independent, Universal and Com- 
bination LATHE CHUCKS. 
——Also, DRILL CHUCKS.— 
SKINNER CHUCK CO. 
NEW BRITAIN, OONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 


Send for CATALOGUE 


Chucks Sse" 


Strongest. Easiest to change. Best finish, Reversible 
Jaws (patented aitin 5 changes ine luding every possible 
desired position. EW. CATALOGUE, illustrated, sent 
free. Liberal pb Prompt shi yment. Address 
WM. WHITLOCK, MANUFACTURER, 
13:2d Street and Park Ave., New York City. 











FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With late 
Combination 
dress 


Sibley 


SOUTH BEND, 


Lever, 
ad 


st improvements, 
or Wheel Feed, 


& Ware, 


INDIANA. 





Rae egpre pip = Pain yee 








The valve area is equal tot 
fectly balanced, is frictionless, 


The two great objections to 


Trap. Our Float is of hard compo 


Is used under pressure vary 








VITAL “POINTS OF SUPERIORITY. 


under heavy pressure — are entirely overcome in the Curtis Balanced Steam 


made, besides being vented to the atmosphere. 


It is a water-line Trap, always sealed with several inches of wager. 


t ALUMINUM! $ 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, New York, 


in Ingots, Slabs, 
at lowest market 


BALANCED 


STEAM 
TRAP 


Offer 
S 
I 


Pure Aluminum 
heet, Wire and Castings 
ates 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
06% O0DVOTHDBHHTVOHTV_SHVSIA 


AL 





@B>OOGOD OD BVIHBVIEDSED 


he ai area a of pipe connections, and being per- 





all other Floats — tendency to fill or collapse 
McGRATH’S PATENT 


Emery Grindiog, Polishing 
ald Bulling Machines. 


Bearings yie os ng or rigid at will 
W heels ‘cays true andin 


sition, perfectly round; is the strongest Float 


ing from 1 to 150 pounds. 








FULL INFORMATION CHEERFULLY FURNISHED BY 


GENERAL AGENCIES: 


NEW YORK, 109 Liberty St. 


PHILADELPHIA, 2035 N. Front St. 


CHICAGO, 218 Lake St. 


DENVER, cor. 15th and Arraphoe Sts. 


bala di = eens w ith use 
ot diam md t« and chilied 
burr, and i the time, 
labor, and cutting away of 

whi els, ofhe ise wasted in 
ing atalogue. 


McGRATH & COLLINS, 
COHOES,N. Y. 


The Curtis Regutator Co. 


63 Beverly Street, BOSTON, MASS. 





CLOUCH’S 





JOSEPH DIXON CRUCIBLECO. 
voresy teh N. J. 


THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 

sold. 


Horse power 

Prices Low. 
Satisfaction universal. 

THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN, 


i!s, Graphite Car Grease, Graphite Perfect Lubri- 
Belt Dressing, Crucibles, Plumbago Facing, 
Stack Paint, etc. 
r Illustrated Catalogue containing more information 
¢ Graphite and its uses than is in print elsewhere 
inguage, 





. . 

‘rite for Circular o C h t G C tt 
Write for Circular of OMDINation Gear UVUTTErS. 

One pair cuts a pitch from 12 to a 
rack, inclusive, Of variable shape and 
interchangeable. These cutters are kept 
in stock and orders filled promptly. 
Special cutters and sizes made to order 
promptly. For descriptive circular, 
prices and discounts, address 


R. M. CLOUGH, 
TOLLAND, CONN. 


| MACHINISTS, 


COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE, 
| Price, $2.50. J.T. SLOCOMB & CO., Prov., R. I. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 


ACCUMULATORS. 


WATSON & STILLMAN, MFRS. 


204, 206, 208 & 210 E. 43d &t., New York. 











Hydraulic Flange Packings. 2 Plunger Belt Pump 








16 AME] RIC. AN 


PUTNAM we COMPANY, 
FITCHBURG, ' = ae _MASS.,U.S.A. 


ORIGINAL BUILDERS STANDARD 


( AND 


. SEMI-STANDARD 
LATHES. 















- New 
if Semi-Standard 
Lathe. 
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| SEPTEMBER 8, 189» 











Send for Catalogue. 





1 ature. 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES, 


Estimates made for any mechanical op: 


ition requiring high, even and controllable tempe,. 


No. 80 Nassau Street, New Yor«. 











BENCH DRILL PRESSES 


ARE OUTSELLING ALL OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & co., MFRS., 


51 JOHN & 2 DUTCH STREETS, = = NEW YORK. 


The INGERSOLL MILLING analhle oe 


ROCKFORD, ILLS. 





22/’x22//x60"" 
Slab Milling 
Machine. 






Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


Pat. Dec. 24, 1889. 






















— = =~ Horizontal { Bowsher’s BALANCING 
s Drill and 
‘ =~ Boring | Ww AY 
: ools. ‘ 
Pawling Column FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES. 
& Facing " A ad ony ol 4 ne saver, A tool to take the place of 
1e devices in present use for balancing pulleys, armatures 
Harnischfeger Pit ston Way nse a made in ar at “1 ‘sp ir here S athe general. 
7 STAAL lal, acet a ci 1 
Milwaukee, Wis. Tomah 08 | stata aN. P. BOWSHER, South Bend, Ind. 
Wheel 
Grinders. BICKFORD 
Boring yy 
Bars, &c. DRILL C0 
Electric, | 
Steam and BUILDERS OF 
ones. _ UPRIGHT 
\, BEVEL GEARS, UNIVE! 
ay Cut Theoretically Correct. Radial Drills. 
For particulars and estimates apply to Boring & Turn- 
HUGO BILGRAM, ing Mills. 
MACHINIST, 3 PIKE ST., 
uc 
BREHMER BROS., CINCINNATI, 0. 
440 N. 12th St., Philadelphia, Pa. 








TRASK MILLING MACHINE CO., 


MANUFACTURERS OF 


CEAR CUTTERS, 
Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MAss. 





A. RK. 


KING WFI’G COMPANY, 











ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
user CASTINGS! oax:: 
LICHT BRASS. 





Write 


GENERAL MACHINE WORK. 


Mras. of BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


caraLocve, __ GORRESPONDENCE INVITE). 














ADAMS 


mT ee re foes Altomatic Bolt-Threading & Nut Tapping Machine 
Made in all Sizes to Cut from 1-4” to 6” 


The simplest and most durable mac mine in existence The 
N 


thre vading head is made entirely of . No lin owas 


‘oringe ‘aps, cases, blocks or die rings ro wr abc ut the he ud. 
. eparate Heads and ae es Furnis hec Write for des criptive 
cirenlar and price 
1 
oe Capitol Mfg. Co., 195, to 137 Rees , Chicago, Ill, U. §. A. 
Agents for Great Britain, CHARLES CHURC HILL & Co., 
Ltd., 21 Cross Street, Finsbury, London, E. C., England. 


SOLID AND SHELL REAMERS, 


THE STANDARD TOOL CO., 


Renee or igi i INCREASE 


MILLING CUTTERS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


Cleveland, Ohio. 


TWIST DRILLS 


SOCKETS, 





TAPS, 








A. FA LKEN A U, 
lith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC, 
Special Machinery designed and constructed. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


POWER HACK SAWS. 








Would you pay $25 for a machine which 
will smoothly cut off all the Iron, Steel and 
Brass Rods, Shafts and Tubes from \ to 
414 inches in diameter, which you have to cut, at a 
cost of 10 cents a day for saw blades? Put the 
work in the vise and the machine does the rest, 
and stops when it gets through. A blade which 
lasts but an hour in a hand frame will cut all day 
inthis. They are now selling themselves 
as fast as we can make them, 
than to warrant the machine, We guarantee 
that every one who buys it will be glad he did so. 
We are the only headquarters for Star Saws, 


MILLERS FALLS C0,, 








HURLBUT’S 


We do more | { 







/Patent Gut- 
_f ting-off and 








Sizes, &’”. 3°, 4”, 6’, 6 
MADE BY 
HURLBUT, ROGERS 
MACHINE Co. 
South Sudbury, Mass 
Ma Chas. Churchill & Co., | 
ag BCU, 21 Cross St., Lor 

- England, 





HOLYOKE, MASS. 


Manufacturers of 


SUSPENDED 


AND 


. Wald Dl 


From the 


> small 
= soonaa thelarges 


REDUCED PRICE. 


On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni- 
versal Tool 
Grinding 
Machine in 
® lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efficiency of 
the machine 
- by supplying 
SEND FOR CIRCULAR. 














all attachments. 


GISHOLT MACHINE C0., Madison, Wis. 









NEWEST ano BEST SU 


MACHINISTS’ FINE: 100s 





WRITE 








93 READE STREET, = NEW YORK. 








Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.s. COLLINS, 45 and 46 Drexel B’ld’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.S. » SPRINGFIELD, MASS, 


THE AERATED FUEL COMPANY'S SYSTEM) 





Sizes 20 in. 





~ WM. LODGE, President. 





26 in., 30 in., 36 in. and 60 in. 


PULLEY LA’THES. 


We have reached the limit in rapid production of Pulleys round and true. 


19 PATENTED FEATURES. 


If you are in the market, write us before purchasing. V 
» will give you better value for the money than any tool you are using. 


OHIO MACHINE TOOL WORKS, Cincinnati, Ohic 




















l 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New “Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





= F.E. REED &(00., 


Worcester, Mass. 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
515 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 




















al.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


BosTON, Mass. Send for LIS 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL. 


Write for New List, August ist, 1892. 


H. BICKFORD, - Lakeport, N. H. 


DEPTH ANGLE AND 
J-WYKE & co. 


nemachinists tools 





Lathes, 
Planers, 
Drills, 

Slotters, 

Gane == Etc. 

NEW HAVEN MANUFAC’G CO., 


New Maven, Conn. 








2 BY 24 FLAT TURRET 
LATHE. 





Send for 
CATALOGUE — 


for °92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt.. O. S. Ae 


MULLER LATHES 


a ang 
















PATENTED. 


aft New and Valuable Features, 


ed MADE ONLY BY THE 


BRADFORD MILL CO., 


Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., "Ld, 
21 Cross St., Finsbury, London, E. C., Eng. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS CHURCHILL & 0 & CO., Lt'd, Agents, 
21 Cross St., Finsbury, London, ieee. 














IRON PLANERS, 


Extra Heavy. Latest Design. 


LW. POND MACHINE 


All Modern Improvements. 


CO., WORCESTER, MASS. 
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For Electrical 
and Experimen- 
tal work. For 
y Gunsmiths and 
For general Ma- 






Tool Makers. 
chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue "and prices. 


W. F. & JNO. BARNES Co., 
1995 Ruby St., ROCKFORD, IIL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrto. 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 





“OUR SPECIALTY | 


CRANK and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 


GAGE MACHINE WORKS. 


MANUFACTURERS 














LATHES 
A SPECIALTY. 


WATERFORD, 
N.Y. 


SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


D. QUINT, 


HARTFORD, CONN. 














Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


2 











D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE I. X. a. MARK, 


PIPE CUTTING & TEGAN MACHINE, 





2 & 
Beware of Imitations. 
None genuine without our wh 
Trade Mark and Name 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 









ENTICE BROS. 


RENTICE | ars of 


Lathes & Upright Drills. 
Lathes from 10 in. to 
2 in.swing. Largest Va 
riety of Drills manufac- 
tured in the world 
Worcester, Mass. 


FBARKER'S 









London, England. 














For Sale by CHAS. CHURCHILL & 00., Ltd, 
21 Cross Street, Finsbury. 





Price $ 40 





IMPROVED 
<a CENTER GRINDING 
oui. MACHINE. 


Manufactured by 
We. Barwxer & Co 
CINCINNATI, O. 


CIRCULAR, 





ei J. £. SNYDER 
ae Die c ae, ; 
2 BS geo Worcester, Mass., 
WAL MANUFACTURER. 
19 i aa 
1 46 Fay & Scort, Builders of 
a .* Machinists’ Tools, Dexter, 
31 a! Me, say: “We received 


the 28 in. drill allright; we 
have it in use every day; 
we are more than pleased 
with it, and can most 
heartily recom- 

mend it, as being 
ak N\\\) the most conven- 

@ icnt drill we ever 
saw or used.’ 


21 
30”, 





a 
rd 
-—J 
7 





PE ‘corning 
AND THREADING EF 
For Hand or Pow aN | 

e 


Caran, illustrated ss 





0 ‘yaodoSplig “1g wepaey 99 





ENE MACHINE WORK. 


TOOL WORK, 
GEAR CUTTING. 


Having added a Blacksmith Shop containing a 350 lb. Steam Hammer 


to our already extensive plant, we are now prepared to estimate on 


lorgings of all kinds. 


We carry a full line of Milling Cutters in stock. 


W.D.FORBES «CO. 


HOBOKEN, N. J. 
13th and HUDSON STREETS. 


(Take (4th St. Ferry.) 


MILLING, 


FINE GRINDING. 
Send for our New Catalogue. 


We manufacture Planer Vises, Parallel Pieces and Wedges for use on 
the Shaper or Planer. 





SPECIAL Tools. 


Also Standard Arbors for truing up nuts, 




















Ihe **Simplex 


Glass- Tube Cutter. 


This simple little instrument 
will be found quite as effective in 
tts operation as any one of the 
numerous Glass-1ube Cute 
ters costing Jive times tts 


price /ts trifling 








. a Price places tt wtth- 
« 2, 2 in the reach of 
a > every one who 
Z_ * % Aas use for 
, aye Ee Wa such a 
we - On & tool, 
aD ep. 2@ 
a 
\ a] q . 
Dy 2 
4 ZA 
OY “Se “SE it 
> Seil/ls 
SEND US ANY at 


POSTAGE STAMPS. 








MAN( TURED BY 
YCOAST & MAULE, Philada., U. 8. 4 


LA 
P 4 
£ 


TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This isdone by using our 





, 
" 
" 
i 
by 
i 
3 
te 


ALUMINUM REDUCING WHEEL 
Lightest and only Perfect motion made. For circularsand 
prices address BSTER & PERKS TOOL CO 
Cor. Spring & Monroe Sts., Springfield, Ohio, U. 8. i¥ 











Boiler and Elevator Inspector of 
writes, March 80: 


best work that I ever got hold of.’ 
Then, August 224, 


issuing the ENGINEERS’ 


paid, for $1. 





J. R. PERKINS, 


he again writes : 
many copies of the ENG INEERS’ HELP ER, as you can afford to.” 

The price of this book is 80 cents, postpaid. 
SENSE IN MAKING AND USING STEAM, price 
EPITOME, 


MASON RECULATOR CO., Boston, Mass. 










Fidelity & Casualty Co, New York, 


‘A couple months ago, I sent you my address and you sent 


me a copy of the KEY TO STEAM ENGINEERING, which I find to be the 


‘For the inclosed $5, send me as 
We also publish COMMON 
25 cents, and are just 
All three sent post- 


price 50 cents, 
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> WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, E 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


THE LONG & ALLSTATTER GO..11 Robert Poole & Son Co. 


HAMILTON, OHIO. ENGINEERS, FOUNDERS & MACHINISTS, 
Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, BALTIMORE, MD., U.S. A. 


















Spacing, Gate, Multiple Belt and Steam Driven MACHINE ALL KINDS oF 
MOLDED TRANSMISSION 
PUNCHES & SHEARS a8 — 
- PLANED OF THE 
GEARING HEAVIEST 
— KINDS, CLASS 
BEV EL, Catalogues 
MITRE, and 
MORTISE, Fstimates 
ANGLE, Furnished. 
HELICAL, ” 
WORA, Correspondence, 
INTERNAL. Solicited. 












BEMENT, MILES & CO,, Philage!Phia, 


BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


= THE HILLES 2 JONES CO. 


s WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroa 
Shops, Locomotive and Car Builders, etc. 


cut sHows our SINGLE SHEAR WITH CRANE. 


DAO? 



































R. 1. TECHNICAL DRAWING SCHOOL. 


Providence, R. I. 
AN ENGINEERING SCHOOL 


Providing one and two year courses in Mathe- 
matics, Mechanics, Machine Drawing and Design. 
Exceptional facilities offered to special students. 
6th year begins September 19, 1892. For catalogue 
and further information apply to 

GARDNER C. ANTHONY, Director. 








YIWWVH GINOINSND =—¥3MOd 
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Bar [ron Shear. 





THE OPEN SIDE IRON PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


HILL CLUTCH eee © Clutch Pulleys. 
CLEVELAND, On10, Nov. 2, 1891. 
GENTLEMEN. Answering your favor of the 
27th, we have just asked our superintendent if 
the Open Side Planer furnished by your com- 
pany was in every way satisfactory, and he re- 
plied that it was; that he had no complaints 
whatever to make regarding it, and was well 
Satisfied with the machine. 
Very truly yours, 
HILL CLUTCH WORKS N. W. Hitt. 


ACME MACHINERY CO. 


EVELAND, OHIO. 
1 etre Me of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
FIRS? PREMIUM. CINCINNATI 


CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


SEND FOR CATALOGUE. 


















VAT. DEC. 5, 188% 
PAT. DEC. 4, 188% 
PAT. AUG, 25, 1885 

















2343 & 2345 


Callowhill St., 
PHILADELPHIA, PA. 


MARIS MACHINE C0., 


SCHOOL OF ENGINEERING, 


OHIO STATE UNIVERSITY, Columbus, Ohio. 


Four year courses are provided in Civil, Mechanical, Electrical, and Mining Engineering. Each Department is 
well equipped with appliances for instruc tion. A catalogue giving full information will be sent on application. 








A PROPERLY CONDUCTED MANUFACTURING ESTABLISHMENT 
























— ——————————— Should provide its 
tn ee wn employees with de- 





cent Water Closet 
accommodations. 
This contemplates a 
simple apparatus 
easily kept clean and 
not liable to get out 
of order. These con- 
ditions are best met 
by the 

EM-ESS PARSONS 
SCHOOL WATER 
CLOSET, successful- 
ly used in Schools, 
Factories, ete., for 
several years past. 
The arrangement of 
each basin in the 
section at a slightly 
lower level, with its 
weir or dam toward 
the outlet, is novel 
and important, se- 
curing an equal flush 
to each, with a mini- 
mum quantity of wa- 
ter—an important 
consideration when 
meter rates have to 
be paid. The flush is 
automatic at desired 
intervals. 


























For Illustrated Circular, Price List, etc., address 


THE MEYER SNIFFEN Co., Ltd. 


Manufacturers of 
Sanitary Specialties and Superior Water Work. 
46 & 48 CLIFF STREET. NEW YORK. 





PORGHIG. 








ene 


yOM CUp, 
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Glow vas vations : 
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ACTA DRILLS. 


The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CO., 


95 Water Street, BOSTON, MASS. 


The BOPPES Live-Steam Feed-Water Purifer, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Trough: 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Cataiogue D. SPRINGFIELD, OHIO. 


7 TheAlmondCoupling | THE STANDARD REVOLUTIONS COUNTER. 


NEW quarter turn 
A motion to replace PROVIDENCE, R- I. 


\ quart ar turn belt 1 : 
Eoral mene, a A.B. Pitkin Mac’y. Co. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
“ek, Peach St., 
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poe NTED ¥ 











NOISELBESsa 








Registers 2.000 









The cut represent: 
our Stationary and 
Portable Key - Seat 
ing Machine, which 


ENGR oN WOOD 
5S ANN’ ST: New YOR 

















— fully meets all the 

Ss requirements of a 

acy machine shop, They are furnished GIANT KEY SEATER 

rt with one, two or three Arbors, as 

S desired, to cut any width of ke yest at Rack- iting Atachme nt 
up to 2 1-2 inches wide. Key-making Machine 

=I 115-16 inches Arbor works VALLEY MACHINE CO. 

ey a SaGinaw, MIcH 

a - fn all bores from 115-16 The Falls Rivet & Machi: 

— | inches to 3 inches diameter, C f Ct he atwatia UO 

long. | 
2 7-16 inches Arbor works in all bores from 2 7-16 inches t another firm, say the Gian 


is the best Key Seater on t! 
market. The Marinette [ro 
Works at West Duluth, exp 


inches diameter, and cuts seats 16 inches long. | 
4 7-16 inches Arbor works in all bores from 4 7-16 inches t 






14 inches diameter, and cuts seats 26 inches long st Yao . a a ie 
With an attachment for the pury ats can be cut 8 holes pag ite oe t Key 8 =F 
as small as 1 inch diameter, by on ssage ~ the cutte in every respect. I 


L. 
Brightman, Pres. Brightma 
Machine Co., Clevelan« 
Ohio, says he is personal 
=? familiar with the princip: 





If the work is heavy and too large to t d on mac chine it 
can be detached from stand and used as po Jeanne machine. 
Key Seaters, and that t! 


O KEYS OR KEYSEATS | © St inci and | 
ICHOLSON’S COMPRESSION LONDON Acgere: Charles Churchill & i. Lamined, 
is , E. 


arn courant DRY STEIN 


W. H. NICHOLSON & CO., + WILKES-BARRE, PA. 
GINE 


The Morton Key-Seating Machine Simpson's Centrifugal 


Steam Separator: 
THE LEADER. 


For Supplying Clean and Dry Stea: 
to Engines, Dry Houses, etc. 

With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 144-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key 

Will cut through 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rale. Our new binding attachment saves 
three-fourtbs of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it. 

For particulars address THE MORTON M’F°G 

















Place Separator as close to engi! 
as possible, the steam taking a spi 
course between the threads cause 
the water to be thrown by centrif 
gal force against the outer wal 
while the pe steam goes throug 
the small holes to center of pip: 
Steam can enter at A or B, as co! 
venience may require also used i 
conveying steam loner Mstanc “es, f< 
Steam Hammers, Dry Houses, W 
ter Gas Generators, and for all pur 
poses where Dry Steam is necessary 


KEYSTONE ENCINE AND MACHINE WORKS 


Fifth and Buttonwood Streets, Philadelphia, 








CO., MUSKEGON HEIGHTS, MICH, Or, A. T. ARTHUR. Selling Agent, 18 Cortlandt St., N. ¥. 





Revolutions. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS, 


A Complete Steam Power Plants of Highest Attain- 
= able Efficiency. 


Address BUCKEYE ENGINE CO., 
Or SALES ACENTS: 

VrCKEYE FNGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 

_ 4. HUNTING, John Hancock Bld’z, Boston, Mass. N. W. ROBINSON, 97 Washington St.. Chicago, UI. 

OBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francise 0. Cal. 

_M MORSE, 511 Commercial Building, St. Louis, Mo. J. M.ARTHUR & CO., Portland, Oregon. 

KENSINCTON ENCINE WORKS, LIMITED, ee ee x ia ' 

aryland, and Virginfa. 


Salem, 0. 


>a 


Sclc Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, 





WANTED 
ENGINEERS AND STEAM USERS 


TO SEND FOR 


OUR NEW CATALOGUE A OF STEAM SPECIALTIES. 


JUST OUT. FREE TO ALt. 
Containing TABLE OF PRESSURE, TEMPERATURE AND VOLUME OF STEAM. 
ALBANY STEAM TRAP CO., Albany, N. Y. 














“OTTO” GAS ENGINE WORKS, |S nee era sist hi 
SCHLEICHER, SCHUMM & CO., 


Ave., NEW HAVEN, CONN. © 
33d and Walnut Sts., PHILADELPHIA. 


terNe w Cylinders put onto 
old engines , effecting asaving 
of 25 to ) 40 per cent. in fuel 

Als so vertical and marineen 


Branch Office 
51 Monroe St., CHICAGO. 


New York ONY. 
18 Vesey St. 





STRONG, WELL "TEAM 
SERVICEABLE 
; Horse Power 
y IZto loo! wa Adapted to Heavy, 


MP tested under J SQ Continuous Work. 
full load. : SUITABLE 


“ii Tubular & Firebox 
J BOILERS 


beer r TAYLOR co. INDIANAPOLIS. IND 


ENGINES & BOILERS 


Stationary & Semi-Portable. 
8 to 25 HORSE-POWER 
High in Grade. 
Low in Price. 
Send for Pamphlet. 


‘i W.C. LEFFEL CO. 


Greenmount Ave., Springfield, 0, 





2 Over 85,000 Engines in Use = 


Guarantee a to consume 25 to 75 per cent. less Gas 
than any other Gas Engine vy the same work. 


ENGINE CASTINGS 


4,4, 4, 1 ano 2 HORSE POWER 
High Speed, Upright, Horizontal, Mari c. 


ILLUSTRATED BOOKLET FREE. 
A.L.WEED& CO., 106-108 Liberty St., N.Y. 
CYLINDER SIGHT 


PATENT OILERS, °*reeo curs. 


. Government Regulation 
i POP SAFETY VALVES, 
| For Stationary, Marine and Locomotive Boilers. 
BRASS FOUNDERS AND @& 


By J. £. LONERGAN & C0., PROUNDER: 


211 Race Street, Philadelphia, Pa. 
CATALOCUE FREE ON APPLICATION. 


























PUNCHING + * SHEARING MACHINERY 


®° BOILER MAKERS ROLLS. 
New Doty ManuFacurinc ©. 
| Janesville 3 Wifen sin 











‘ 
ESE Wiel 











‘HE 


LACKAWANNA TO LET. 


GREASE CUP The Engine Works at Newburgh, N. Y., at 


press Pered © let 
Hes 8. gide reputation as the ad eong4 he —— “ .. by Wm. Wright, is offer t 
OS EFFECT 
, IVE, and MOST ECONOM The Property consists of 


ICAL device on the market MACHINE SHOP, FOUNDRY, BOILER, 





bearings. neal FORGE AND PATTERN SHOPS, 
Liberal Discount to the Trade. with a full equipment of tools. 
-~-MANUFACTURED BY~ The works are located in Bie press of the 
. . city, and convenient to railroad and river trans 
Lackawanna Lubricating (o,, | Postion ty to 





SCRANTON, PA. | 


MOFFET PORTABLE DRILL. 


UNSURPASSED f| Weighs 42 Ibs. and_ 





HOMER RAMSDELL, 
NEWBURGH, N. Y. 


A DRILL) 


| TWO STYLES 
and 
FOUR SIZES. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 





drills from 3 to 
ASA 


1% inches diam | 
REAMER, 


eter 
Will work in 
any position. 


“ft CLAMP 















Runs with Steam 2 x a 
“oe Send for 

» Compressed Air. l ] Circular to 

Geo. Burnham & Co, 2 


Worcester, Mass. 









4 Manufactured by 
J.G. TIMOLAT, 
99 S. Fifth Ave., 
NEW YORK. 





Nead for Circular, 



















eee « NE WARTS ‘ 7 NI 
____ OF IMPROVED an Go = atti 
TORLISS STEAM ENGINES 


-ONT Ae ACTS Q we. 
CEN FOR (OMPLET e Powers = 


_* COMPANY, 


A 7peeite =. ECLIPSE CORLISS ENGINES 











WAY > ——* 







40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 
Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


(Tandem Compound.) 


pie’ bikie IRON WORKS CoO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
hein 418 CHAMBER OF COMMERCE. 


» Manufacturers of the 


~ “Dick Church" Automat uta Engine 


Single, Tandem Compound, and Triple Expansion 
Horigontal Tubular and Manning Vertical Boilers 


AUTOMATIC 
7 Oy: oy an ENGINES 


hy) WESTON ENGINE co., 











Wwe 


HIGH PRESSURE BOILERS 


AND 


PAINTED POST, N. 


REPRESENTATIVES. 
JULIAN SCHOLE & CO., 126 Liberty St, N.Y. 


COMPLETE POWER PLANTS = iL Magy SE ake Ye 
IGH GRADE AUTOMATIC CUT-OFF ENGINES. SIMPL APOUNDS 
per. i 








No other enginehasa perfectly balanced valve. Cc e 


DUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower : 
hen fully loaded than when running empty,and 6 educ-f7y\ | 
ion of boiler pressure fiom the greatest to that necessary})) 

to do the work,will not reduce the speed of engine one = 
revolution. Any engine fa&iling to meet this guarantee 
becomes the property of the purchaser upon pay- 


ment of one dollar Send for Catalogue. 3 
141 Liberty < St. New York. NY. J. H Me ‘aaa tall @ 
; Ave. RIDGWAY, PA. 


St.Louis,/o. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 
165 Washingt« mn St N.Y 8 W. Kar 


46 N. 7th st., Phi delphia M4 Ist Ave 
ve Have rhill st ay n Li Race 











idolph St , Chicago 
Pittsburgh 
»St., Cincinnati 








WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c, &c., a Specialty, 
OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 

Narrow Gauge Lecomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 








Air COMPRESSORS WITH 
Compounb Air Cy.invers, 
ano Compounp Steam Cy -- 
INDERS WITH Mever or Cor- 
Liss VaLves. 


RAND DRILL C0, 


23 Park Piace, 





AIR NEW YORK, U. s. -. 
Br pe eee Mc Inock 
tilding, Chi ri Is ‘h oe ning, 
P Mich.; 13 i 18 ‘th Mt ‘Denver; Sher 
brooke ada ; Ape artado 
R30, Me xic 





ENGINEERING CO 
NICETOWN 
PHILA. 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, 
Dodge Chain, Howe Chain, etc. 


Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 


Western Connection, Link-Belt Machinery Co., Chicago, Ill. 


BELT 
t | 








fi CONOVER 
).* CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 





























THE CONOVER MFG. CO,, 95 Liberty St.,N.Y 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 
Gutters for Miter and Bevel Gears in Stock. 


Diametral Pitch. | Diameter of Cutter. Hole in Cutter. 


4 33¢ inch. 14 inch 
5 16 “6 114 +6 
6 z 1-16 
8 1-16 
10 
12 
14 
16 
20 
24 


Cutters for pitches not given in the list will be made to order. 


MACHINE TOOLS 


On Exhibition at 23 South Canal Street, Chicago, Ill. 
S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SCREW MACHINES. 


, For making all kinds of Set 
=. Screws, Tap Screws and Studs. 

Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 


i- 
4 
YW, 

s 2 
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1 
1 
7 
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Sy ESS SS 
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No. 8 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 


LEWIS BLOCK. 





136 & 138 LIBERTY ST, PHENIX BLDG. 


JENKINS STANDARD PACKINg 








INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

Tt can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ? Jf not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Ghtenme. 








Be HE YALE & TOWNE MFG-CO, 
— STAMFORD CONN. 
~NEW YORK. CHICAGO, PHILA.BOSTON . 


CHANCE FOR EVERYBODY. 


$100.00 REWARD. 


We will on April lst, 1893, pay the following rewards: 

$50.00 to the first, $25.00 to the second, $15.00 to the third, 
and $10.00 to the fourth party or parties making the most valuable 
suggestions for novel features that may be applied to our display at 
the World’s Fair. 

Competition open to all except those in our employ. 

Write us early and often. 


THE LODGE & DAVIS MACHINE TOOL CO, 


WORKS: CINCINNATI, OHIO. 


EBERRARDT'S ene AUTOMATIC GEAR AND RACK GUTTERS, 


CUTS 


GEARS AND RACKS 


LIKE THIS. 











MOTOR GEARS 
AND ALL LARGE WORK. 


ALL the LARGE PLANTS are 
using our machines, 


BEFORE DECIDING CONSULT 


GOULD & EBERHARDT, 


N. J. R. R. AVE., 












The PRATT & WHITNEY CO., Hartford, Conn. 


—— MANUFAC TURE—— 


DROP HAMMERS, 


Punching and Trimming Presses, Forging and 
Trimming Dies, 


Die-Sinking Machines, Hand Bolt Heading Machines. 


ROLL GROOVING MACHINES FOR FLOUR MILL USE. 


= Spiral Shear Punches, Solid Adjustable and 
Opening Die Bolt Cutters. 


" Description and Prices Furnished on Application. 


THE BILLINGS WIRE CUTTER 


Drop forged from 
the best Tool Steel 


Six Cutting Edges 
Adjustable Gaug 


Workmanship 
Length 10 inches the Besi 


The Billings & Spencer Co., Hlartford, Conn. 


MA 


cea one. “| emsis” TOOLS AND SUPPLIES, 


Machine Tools} _ 


FOR 


lronzBrass 
Work. 


ES ST 
» = Send for - 
——_—— Illustrated 
Catalogue. 











Vertical Mill- 
ing Machine 


The Celebrated 
F. E. REED 
16-inch Swing A 
Engine Lathe. & 





ELD WY of 





111-113 LIBERTY S7., NEW YORK. 








(x) - 
Z, 
a. = We carry the largest line of Tools and Supplies in the City. 
— 7 c 
bend S Z 2 
| I es om = 
x O 3) 
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= O =" 
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ENGINE LATHES| smc 


Cuts, Photographs and Prices furnished N 


Lowell, Mass., U. S. A. 





GEO. 










Key-Seating Machines J. M. ALLEN, Prestpent. 
and 20 in, Drills| VC B FRANKUIN, Vice-Parstpesr. 


F. B. ALLEN, Seconp Vicr-PRESIDENT. 
J. B. PIERCE, SEcrEtTARY & TREASURER 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ 
“ag Tools or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 





It is a fact that my ready made iron 
gears cost less than half as much as 
similar gears made to order. Send for 
list. Geo. B. Grant, Lexington, Mass. 


LANERS 2" GEARED 
SPIRAL GEARED. 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 
















































27” x 27” x 8’ Planer. 


°F TorrincTON. CONN. 


CHAS CHURCHILLA Co.,LTD, AGTS. 
* 21 CROSS ST.. FINSBURY, LONDON, ENG. 











246” Cutting-Off NEO 
M ANUFACTURERS 


Henney NACH! aes acne To 00L 











Manufacturer 
—of— 


2 v.M.cARPENTER &_ 
PAWTUCKET.R.I. 














APS & DIE 








